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ADDRESS. 


St.  AiffTHOsT,  Minn.,  | 
Dec.  31, 1872.       f 

Hon.  J.  S.  Pillshurj),  president  of  the  hoard  of  regents  of  the  Uni- 
versity of  Minnesota : 

Dbas  bib  : — I  have  the  honor  herewith  to  present  the  Srat 
annual  report  of  progress  on  the  geological  and  natural  history 
Surrey  of  the  state,  required  by  the  provisions  of  the  law  creating 
the  same.  The  field  work  covered  by  this  report  is  that  performed 
by  myself  alone  between  the  first  of  September  and  the  closing  of 
the  season,  on  the  12th  day  of  November,  by  the  first  fall  of  snow. 
The  means  at  my  disposal  not  admitting  of  the  employment  of  as- 
sistants, it  has  only  been  possible  to  make  a  general  reconnoissance 
of  the  state  by  visiting  those  parts  accessible  by  railroad.  Is  that 
way  I  have  succeeded  in  making  a  contiected  section  of  observed 
strata  from  the  trap  and  granite  rocks,  which  lie  at  the  base  of  our 
geological  system,  to  the  Galena  limestone,  in  the  Lower  Silurian, 
including  also  about  forty  feet  of  the  latter.  Between  the  Galena 
and  the  Cretaceous  no  intervening  rocks  have  been  seen,  bat  it  is 
probable  that  the  remainder  of  the  Lower  Silurian,  including  the 
Maquoketa  shales  and  the  Niagara  limestone,  which  in  the  North- 
west seems  to  constitute  the  Upper  Silurian,  as  well  as  the  lower 
portions  of  the  Devonian,  are  in  place  in  some  parts  of  the  southern 
portion  of  the  state.  A  few  sections  have  also  been  taken  in  the 
Cretaceous  clays  and  sandstones  is  the  southern  part  of  the  state. 
Developments  of  considerable  interest  and  economical  importancs 
have  already  bees  made  in  connection  with  this  series  of  rocks,  aa 
detailed  in  the  accompanying  report;  and  it  is  believed  that  they 
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will  afford  in  the  future  progress  of  the  survey  some  of  the  best 
ezemplifications,  not  only  of  the  scientific  value,  bat  also  of  the 
practical  usefulness  of  our  investigations. 

The  small  geological  map  of  the  state  accompanying  this  report 
is  intended  to  embody  all  that  is  known  concerning  the  geograph- 
ical oatlines  of  the  various  formations  embraced  within  the  state. 
With  the  exception  of  the  southeastern  part  of  the  state,  the  oat- 
lines of  the  geology  of  which  have  been  more  minnteiy  laid  out  by 
Mr.  W.  D.  Hurlbut,  of  Rochester,  Minn.,  this  map  is  to  be  re- 
garded as  only  an  approximation  to  the  actual  bearing  of  the  strata, 
the  boundaries  of  which  are  marked  by  tortuosities  which  it  will 
be  the  future  work  of  the  survey  to  carefully  trace  out. 

It  becomes  my  pleasant  duty  to  acknowledge  the  active  interest 
and  aid  of  the  president  of  the  university  in  the  initiation  of  the 
survey  in  rarioas  matters  of  administrative  courtesy  touching  its 
relation  to  the  university.  Rooms  have  been  provided  in  the  uni- 
versity building  for  the  storage  of  specimens  and  for  laboratory 
work;  and  the  nucleus  of  a  geological  museum  has  already  been 
established. 

Mr.  W.  B.  Hurlbut,  of  Rochester,  who,  as  a  pioneer  in  the  sci- 
entific development  of  the  geology  of  southern  Minnesota,  has 
gathered  information  which  it  would  require  several  seasons  of  field 
work  for  one  man  to  collect,  has  freely  aided  me  by  giving  all  the 
information  in  his  possession,  and  has  spent  considerable  time  gra- 
tuitously in  guiding  me  to  points  of  interest.  The  preliminary 
map  accompanying  this  report  shows  the  minuteness  with  which 
he  hoB  observed  the  geological  boundaries  in  that  part  of  the  state. 

Prof.  Wm.  F.  Phelps,  of  the  normal  school  at  Winona,  has  given 
much  information  concerning  tbat  section  of  the  state,  and  has 
accompanied  me  to  various  places  of  geological  importance.  His 
collection  of  fossils  from  the  Trenton  and  other  Silurian  rocks 
stored  in  the  museum  of  the  normal  school,  has  been  opened  for 
flzamination  and  study.  He  has  donated  to  the  geological  museum 
of  the  university  plaster  casts  of  some  of  the  larfieat  and  most  per- 
fect specimens  of  trilobites  ever  found  in  the  state  of  Minnesota. 

Mr.  A.  J.  Hill,  of  St.  Paul,  baa  enjoyed  unusual  facilities  for  col- 
lecting the  moat  complete  information  concerning  the  relative 
altitudes  of  different  parts  of  the  state  as  shown  by  railroad  pro- 
files, and  has  tendered  to  the  survey  the  free  use  of  all  his  tables. 
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Dr.  H.  H.  Guthrie,  of  St.  Charles,  and  Mr.  A.  Van  Yorhea,  of 
Stillwater,  gaided  me  in  making  observations  at  those  places;  giv- 
ing me  much  valnable  information. 

Mr.  Frank  Wilson,  of  Mantorville,  has  placed  in  the  university 
moseum  a  large  collection  of  fossils  from  the  Galena  limestone,  on 
temporary  deposit.  For  the  benefit  of  the  geological  survey  he 
has  submitted  them  for  examination  and  nomenclature. 

The  St.  Paul  &  Sioux  City,  and  Sioux  City  &  St.  PanI  R.  R.,  ihe 
Northern  PaciGc  R.  R.  and  the  Southern  MioDesota  R.  R.  have 
materially  aided  in  the  prosecution  of  the  field>work  by  granting 
continuous  passes  on  their  roada.  The  Winona  &  St.  Peter  R.  R. 
has  also  granted  trip  pa>4aes  on  application. 

In  general  the  people  of  the  atate,  so  far  as  I  have  come  in  con- 
tact with  them,  have  manifested  much  interest  in  the  survey,  and 
expressed  a  willingness  to  aid  in  its  progress  in  every  way  in  their 
power. 

Allow  me  to  thank  you  for  the  cordiality  with   which  you  have 
officially  counseled  and  aided  me  in  making   the  prelioiinary  re- 
connoisaance,  and  for  personal  favors  at  your  hands. 
Very  respectfully, 

N.  H.  WiNCHELL, 

State  Geologist, 
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HISTORICAL  SKETCH  AND  LIST  OF  PUBLICATIONS 

RELATING  TO  THE  GEOLOGY  AND  NATURAL 

HISTORY  OF  MINNESOTA. 


The  earliest  published  accounts  of  the  ustaral  Eeatares  and 
resources  of  Minnesota  are  found  in  the  writings  of  the  Jesuit 
miasiouaries.  These,  however,  are  generally  too  vagne  or  too  gen- 
eral in  their  statements  to  be  of  much  scientiSc  value.  The  first 
printed  account  and  distinct  mention  of  the  Mississippi  rirer, 
within  the  limits  ot  Minnesota,  seems  to  be  that  of  Father  Henne- 
pin, who  visited  the  falls  of  St,  Anthony  in  1680,  and  gave  them 
their  name,  although  Father  Marquette  discovered  the  river  at 
lower  points  as  early  as  1673.  Father  Hennepin's  book,  published 
at  Utrecht  in  ]679,  has  the  following  title:  Voyage  ou,  nouvelle 
decouverte  d'  «»  ires  grand  pays  dans  V  Ameriqw  entre  nouveau 
Mexique  et  la  mer  glaciale  par  le  R.  P.  Louis  Henn^in,  avec  toutes 
Us  parficularitez  de  ce  Pais,  &  de  celui  connue  sous  le  nom  de  La 
Louisiane;  Us  advantages  qu'  on  en  peut  tirer  par  V  etabliaseinent 
des  colonies;  enrichede  Cartes  Geographiques :  augmented^  quelques 
figures  en  taiiU  douce'f— avec  un  voyage  qui  contiente  une  Relation 
exacte  de  VOrigine,  Moews,  Coutumes,  Religion,  Guerres,  <&  Voyages 
des  Caraibes  sauvages  des  IsUs  Antilles  de  VAmerique,  faite  par  le 
Sieur  De  La  Barde,  tiree  du  Cabinet  de  Monsr.  Blondel. 

The  voyage  proper  of  Hennepin  is  divided  into  aeventy-six  chap- 
ters.   The  following  titles  show  the   relations  of  some   of  these 
chapters  to  the  state  of  Minnesota. 
•  •*••♦• 

XXXVI.  Depart  d'Auteur  en  Ganot  du  fort  Crevecoenr  avec 
les  deux  hommes,  dont  il  a  ete  parle,  poor  se  rendre  ai^x  Nations 
eloigneea. 
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XXXVII.  QnelB  oat  ete  les  motifa  que  I'Auteur  a  eus  ci-derant 
de  cacber  lea  memotres  qu'  il  aroit  de  cette  Decouverte  &  de  ne  les 
pas  inferer  dans  la  Description  de  sa  Louisiace. 

XXXVIII.  Continuation'  du  voyage  de  I'Autear  snr  le  Flenve 
Meschasipi. 

XXXIX.  RusoDB  qui  nous  obligeteot  de  remonter  le  Fleuve 
Meschasipi  sans  aller  plus  loin  vers  la  Mer. 

XL.    Depart  de  Eoroa  snr  le  Flenve  Meschasipi, 

XIjI.  Description  de  la  beaute  du  Flenve  Meschasipi,  des  terres, 
qui  le  bordent  de  part  &  d'autre,  &  qui  soat  d'uD  beaute'  ravissante 
&  dea  Mines  de  cuivre,  de  plomb,  &  de  carbon  de  terre  qu'on  y  a 
tronra. 

XLII.  Description'  des  divers  langes  de  ces  peuplea  &  de  lenr 
soumiasion  a'  leurs  Chefs;  des  Mannieres  differentes  de  ces  peuples 
de  Meschasipi  d'avec  les  sauvages  du  Canada  &  du  pea  de  fruit,  qu' 
on  pent  esperer  pour  la  Religion  chretieue  parmi  enz. 

XLIII.  Description  de  la  pechevue  nous  faissous  des etonrgeons. 
Crainte  de  DOS  gens  qni  ne  vouloient  point  paaser  en  remontant 
pres  de  1'  embouchure  de  la  Riviere  des  Illinois,  &  du  changemeut 
des  terres  et  dn  climat  en  allant  vera  le  Nord. 

LIX.  Lea  saavages  sont  halte  au  dessus  du  sant  de  St.  Antoine 
de  Fadoue.  lis  se  trouvent  en  necessite  de  vivres;  1'  Anteur  va 
avec  le  Picard  a'  Riviere  d'  Ouisconsin.     Aventures  de  leur  voyage. 

LX.  Chasse  des  Tortues,  le  cauot  enleve'  a'  1'  Anteur  par  un 
Tent  impetueuz,  ce  qui  le  jette  dans  nn  grande  necessite  avec  sou 
comp^non  de  voyage. 

Memoirs  sur  les  Moeurs,  Coutumes,  et  Heligion  des  sauvages  de  V 
Amerique  Septenlrionale,  par  Nicolas  Perrot,  public  pour  la  premiere 
fois,  par  le  R.  P.  J.  Tailhan  de  la  compagne  de  Jesus,  1864.  I2mo- 
341  pp. 

This  valuable  memoir  remained  in  manuscript  from  1670  till 
1864  without  publication. 

In  the  latter  part  of  the  seventeenth  century  Baron  La  flontan, 
Ijord  Lieutenant  of  the  French  colony  at  Placentia,  I7ewfound- 
land,  traveled  over  much  of  the  Northwest,  visiting  the  territory 
now  embraced  in  Minnesota,  and  describiug  the  nations  and  many 
of  the  natural  features  of  the  country.  His  book  is  entitled:  New 
Voyages  to  North  America,  coTitaining  an  account  of  the  several  na- 
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tions  (ffthat  vast  continent,  their  customs,  commerce  and  way  of  Nav- 
igation upon  the  Lakes  and  Rivers;  the  several  attempts  of  the  En- 
glish and  French  to  dispossess  one  another,  with  the  relations  of  the 
miscarriage  of  the  former;  and  the  various  adventures  between  the 
French  and  the  Iroquese,  confederates  of  England,  from  1683  to  1694. 

Historical  Collections  of  Louisiana,  embrticiiig  translations  of 
many  rare  and  Talaabledocuiueata  relating  to  the  natural,  civil  and 
political  history  of  that  atate.  Part  JY.  Redfield,  New  York,  1852, 
8ro.  pp.  26?.  (map.)  Contains  original  narratives  by  Marquette, 
Allonez,  Membre,  Hennepin  and  Douay,  relating  to  the  discovery 
and  exploration  of  the  MisBisaippi  river. 

Early  voyages  up  and  down  the  Mississippi.  By  Cavalibr,  St. 
Gosme,  Le  Sueur,  Gravier  and  (}eu;;;nas,  with  an  introduction  and 
notes  by  John  G.  Shea.  Albany,  1861, 4to.  pp.  191. 

The  travels  of  Jonathan  Carver  were  performed  in  1766,'67  and  '68. 
His  may  be  regarded  the  first  contribution  to  the  natural  history 
of  the  country  bordering  on  the  upper  Mississippi.  His  work  is 
printed  under  the  title  of:  Three  Years'  Travels  throughout  the 
interior  parts  of  North  America.  Containing  an  account  of  the 
lakes,  islands  and  rivers,  cataracts,  mountains,  minerals,  soil  and 
vegetable  productions  of  the  northwest  regions  of  that  vast  conti- 
nent, with  a  description  of  the  birds,  beasts,  reptiles,  insects  and 
fishes  peculiar  to  that  country,  together  with  a  concise  history  of 
the  genius,  manners  and  customs  of  the  Indians  inhabiting  the 
lands  that  lie  adjacent  to  the  heads  and  west  of  the  river  Mississippi; 
and  an  appendix  describing  the  uncultivated  parts  of  America  that 
are  the  most  proper  for  forming  settlements;  by  Jonathan  Carver, 
captain  of  the  provincial  troops  in  America;  16mo.  pp.  280. 

Mr.  Schoolcraft's  first  expedition  to  the  sources  of  the  Missis- 
sippi river  was  performed  in  1820.  His  report  was  published  un- 
der the  following  title ;  Narrative  Journal  of  travels  from  Detroit 
northwest  through  the  great  chain  of  lakes  to  the  sources  of  the  Mis- 
sissippi river  in  1820.  By  Henry  R.  Schoolcraft,  performed  as  a 
member  of  the  expedition  under  Governor  Cass,  embellished  with  a 
map  and  eight  copper  plate  engravings,  Svo.  pp.  419. 

In  the  year  1823  the  United  States  Government  ordered  an  ex- 
pedition to  the  sources  of  the  St.  Peter  river,  lake  Winnepeg  and 
lake  of  the  Woods,  the  report  of  which  was  published  by  congress 
ander  the  following  title  :   Narrative  of  an  expedition  to  the  sources 
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of  the  St.  Peter  river,  lake  Winnepeek,  lake  of  the  Woods,  cfec,  per- 
formed in  the  year  1828  by  order  of  Hon.  J.  C.  Calhoun,  secretary 
of  war,  under  the  command  of  Stephen  H.  Long,  U.  S.  topograph- 
ical engineera.  2  toIs.,  pp.  458  and  218,  with  an  appendix  of  156 
pages. 

C0NT2NTS  OF  TOLUHB  I. 

Chapter  I.  Departure  from  Philadelphia — Geology  of  the  Al- 
leghaniea — Cumberland  road — Wheeling. 

Chapter  II.  Zanesrille — Salt  and  iron  works — Columbus — 
Piqua — Indian  autiquities — Ohio  canale — Fort  Wayne. 

Chapter  III.  Description  of  Fort  Wayue  aud  vicinity — Fur 
trade — Potawotamies. 

Chapter  lY.     Cary  mission  house — Lake  Michigan — Chicago. 

Chapter  V.  Rock  river — Menomonea — Geology  of  the  country 
west  of  lake  Michigan — Prairie  du  Chien — Sauks  aud  Foxes. 

Chapter  VI.  Prairie  du  Chieu — Indian  remains — Division  of  the 
party — Miaaissippi — Dacotah  villages — Fort  St.  Anthony  falls — 
River  St.  Peter. 

Chapter  YII.  Qeology  of  the  Mississippi — The  expedition  as- 
cends the  St.  Peter's — Character  of  the  country — Arrival  at  lake 
Traverse. 

Chapter  Till.  Account  of  the  Dacotaha,  or  Sioux  Indians — 
Their  divisioQ  into  tribes — Their  numbers,  language,  manners  and 
customs — Notice  of  Watonwan,  principal  chief  of  the  Yanktoniaa 
tribe — Description  of  the  Columbia  Fur  Company's  establishment 
at  lake  Traverse. 

OOHTEKTS  OF  TOLUHB  II. 

Chapter  I.  The  party  leave  Jake  Traverse — They  fall  in  with 
large  herds  of  buffalo — Observatioas  upon  the  rovings  of  this  sai- 
mal— rMeeting  with  a  war  party  of  the  Wahkpahotas  who  mani- 
fest hostile  dispositions — Arrival  at  Pembina. 

Chapter  II.  Fort  Douglas  and  Lord  Selkirk's  colony — Bark  ca- 
noes— Lake  Winnepeek — Port  Alexander — River  Winnepeek — 
Rapids — Portages — Fine  Calls — Lake  of  the  Woods — Northwest- 
ernmost  point  of  the  Boundary  line— Rainy  Lake  river  and  lake — 
Fort — Series  of  rapids  and  falls — Dividing  ridge-T-Falls  of  Kaman- 
atekwoya — ^Arrival  at  Fort  William. 
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Cliapter  III.  Acconot  of  the  Chippewa  Indians — Their  usages, 
manners  and  cuBtoma. 

Chapter  lY.  Departure  from  Fort  William — Trap  formations 
on  lalce  Superior — Michipecotton  house— Arrival  at  Sault  St. 
Marie — Conclnsion  of  the  journey. 

Chapter  V.  General  description  of  the  country  trareraed  by  the 
expedition,  designed  as  a  topographical  report  to  the  war  depart- 
ment, by  S.  H.  Long,  U.  S.  T.  E.    (Dirided  into  seven  chapters.) 

OOKTBBTaOF  THS  APPENDIX. 

Part  I.  Natural  History.  Zoology  by  Thomas  Say — Catalogue 
and  descriptions.     Botany  by  Lewis  B.  de  Schweinitz. 

Part  n,    Astronomif. 

Part  III.    Meteorology. 

Part  IV.    Indian  Vocabularies. 

Mons.  J.  C.  Beltrami,  who  started  oat  as  a  member  of  Major 
Long's  party  of  exploration  to  the  sources  of  the  St.  Peter  river, 
parted  &om  him,  and  exploring  the  Mississippi  to  its  source,  pub- 
lished his  observations  under  the  following  title:  La  Decouverte 
den  sources  du  Mississippi,  et  de  la  riviere  Sanglante. 

Descriptions  du  cour  entier  du  Mississippi  •  *  •  * 
attssi^ue  du  cour  entier  d  V  Ohio,  Observations  critico-phihsophiques 
aur  les  moeurs,  la  religion,  lea  superstitions,  les  coutumes,  les  armes. 
Us  chasses,  la  guerre,  la  paix,  le  nombrement,  I'origine,  etc.,  <£c„  de 
plusieurs  nations  indiennes  *  »  »  •  *  Prewes 
evidentes  que  le  Mississippi  est  la  premiere  riviere  du  monde.  Par 
J.  C.  Beltrami,  Membre  de  plusieurs  academies,  IS24,  pp.  327. 

Narrative  of  an  expedition  through  the  Upper  Mississippi  to 
Itasca  lake,  the  actual  source  of  this  river,  embracing  an  explora- 
tory trip  through  the  St.  Croix  and  Burntwood  (or  Brule)  rivers  in 
1832,  under  the  direction  of  Henry  R.  Schoolcraft.  (Published  by 
Harper  &  Brothers,)  pp.  307,  8vo. 

Besides  the  narrative  this  book  embraces  an  appendix,  as  follows: 

I.  Natural  History.  1.  List  of  sheila  collected  by  Mr.  School- 
craft. By  William  Cooper.  2.  Localities  of  minerals  observed 
in  1831  and  183a  in  the  Northwest.  By  H.  R.  Schoolcraft.  3. 
Localities  of  plants  collected  in  the  northwestern  expeditions  of 
1831  and  1832.  By  Douglass  Houghton,  M.  D.,  surgeon  to  the 
expedition. 
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II.  Indian  languages.  Fart  of  a  course  of  lectarea  on  the  gram- 
matical Btracture  of  the  Indiaa  languages,  delivered  before  the  St. 
Mary's  committee  of  the  Algic  society.    By  H.  R.  Schoolcraft. 

III.  Official  reports,  embraciog  among  others  a  report  of  Dr. 
Houghton  on  the  copper  of  lake  Superior;  dated  Fredouia,  N.  T.> 
Not.  14,  1831. 

Summary  narrative  of  an  exploratory  expedUion  to  the  sources  of 
the  Misaissippi  river  in  1820,  resumedjind  completed  by  the  discov- 
ery of  its  origin  in  Itasca  lake  in  1832,  With  appendices  com- 
prisiug  the  original  report  of  the  copper  mines  of  lake  Superior, 
and  obaerTations  on  the  geology  of  the  lake  basins  and  the  summit 
of  the  Mississippi;  together  with  all  the  ofiicial  reports  and  scien- 
tific papers  of  both  expeditions.  By  Henry  R.  Schoolcraft.  Phila- 
delphia.   Lippencott,  Grambo  &  Co.,  1855. 

Besides  the  narrative,  the  following  scientific  papers  are  included 
in  the  appendix  : 

I.    Of  the  expedition  of  1S20. 

Results  of  observations  for  latitudes'and  longitudes  during  the 
expedition  of  1820.  By  David  6.  Douglass,  captain  of  engineers, 
TT.  S.  A. 

Report  on  the  copper  mines  of  lake  Superior.  By  B.  R.  School- 
craft. 

Observations  on  the  mineralogy  and  geology  of  the  country  em- 
bracing the  sources  of  the  Mississippi  river  and  the  great  lake 
basins.    By  H.  R.  Schoolcraft. 

Report  on  the  value  and  extent  of  the  mineral  lands  of  lake  Su- 
perior, in  reply  to  a  resolution  of  the  U.  3.  Congress.  By  H.  R. 
Schoolcraft. 

Rapid  glances  at  the  geology  of  western  New^York  beyond  the 
Rome  summit,  in  1820.     By  H.  R.  Schoolcraft. 

A  memoir  on  the  geological  position  of  a  fossil  tree  in  the  sec- 
ondary rocks  of  Illinois.  Albany,  N.  T.  E.  &  E.  Hosford,  pp.  18. 
1822.     By  H.  R.  Schoolcraft. 

List  of  plants  collected  by  Capt.  D.  B.  Douglass  At  the  sources 
of  the  Mississippi  river.  Am.  Jour.  Set.  and  Arts,  vol.  4,  p.  66. 
By  John  Torrey,  M.  D. 

A  letter  embraciug  notices  of  the  zoology  of  the  Korthwest.  Ad- 
dressed to  Dr.  Mitchell  on  the  return  of  the  expedition.  By  H. 
R.  Schoolcraft, 

Species  of  bivalves,  collected  by  Mr,  Schoolcraft  and  Captain 
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Douglaga  in  the  Northwest,  publiahed  in  the  dth  rolame  of  the 
Ata.  Jour.  ScL  pp.  120—259,    By  D.  H.  Barnes. 

Fresh  water  shells,  collected  by  Mr.  Schoolcraft,  ia  the  valleys 
of  the  Fox  and  Wisconsin  rirers.  Am.  Phil.  Trans.,  ?ol  &.  By 
Mr.  Isaac  Lea. 

Summary  remarks  respecting  the  zool(^cal  species  noticed  in 
the  expedition.    By  Dr.  Samuel  L.  Mitchell. 

Mus  hursaritis.  Medical  Repository,  rol.  31,  p.  318.  By  Dr. 
8amuel  L.  Mitchell. 

Sciurus  tre-decem-striatus.  Med.Rep03., to1.21.  ByDr.Samael 
L.  Mitchell. 

Proteus  of  the  Lakes.    Am.  Jour.  Sci.,  vol.  4.    By  Dr.  Samuel 
.  L.  Mitchell. 

Memoranda  of  climatic  phenomena,  and  the  distribution  of  solar 
heat  in  1820.     By  H.  R.  Schoolcraft. 

II.     0/  the  expedition  of  1833. 

Limits  and  range  of  the  Ctirvus  sylvestris  in  the  northwestern 
parts  of  the  United  States.  Northwest  Journal.  By  H.  R.  School- 
craft. 

Description  of  the  Fringilia  vespertina  discovered  by  Mr,  School- 
craft in  the  Northwest.  Annals  of  the  New  York  Lyceum  of 
Natnral  History.     By  William  Cooper. 

List  of  shells  collected  by  Mr.  Schoolcraft  during  his  expedition 
to  the  sources  of  the  Mississippi  river  in  1832.     By  William  Cooper. 

List  of  species  and  localities  of  plants  collected  during  the  ex- 
ploring expeditions  of  Mr.  Schoolcraft  in  1831  and  1832.  By 
Douglass  Houghton,  M.  D.,  surgeon  to  the  expeditions. 

A  report  on  the  existence  of  deposits  of  copper  in  the  trap  rocks 
of  Upper  Michigan.    By  Douglass  Houghton. 

Remarks  on  the  occurrence  of  native  silver  and  the  ores  of  silver 
in  the  stratification  of  the  basins  of  lakes  Huron  and  Superior,  By 
H.  R.  Schoolcraft. 

A  general  summary  of  localities  of  minersls  observed  in  the 
Northwest.     By  Henry  R,  Schoolcraft. 

Geological  outlines  of  the  valley  of  Takwymenou,  in  the  basin  of 
lake  Superior.    By  H.  R.  Schoolcraft. 

Suggestions  respecting  the  geological  epoch  of  the  deposit  of  the 
red  sandstones  of  the  St.  Mary's  falls  of  Michigan,  By  H.  R. 
Schoolcraft. 
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Table  of  geographical  positions  obserred  in  1836.  By  J.  N. 
Kicollet. 

Report  of  a  geological  reeonnoi»sance,  tnade  in  1835  from  the  seat 
of  government  by  the  way  of  Green  bay  and  the  Wiscontin  territory 
to  the  Coteau  de  Prairie^  an  eleeated  ridge  dividing  the  Missouri 
from  the  St.  Peter's  river.  By  G,  W.  B'eatherstonhaugh,  TJ.  S.  ge- 
ologUt.  Dated  April  22, 1886.  Printed  by  order  of  the  senate. 
Doc.  833,  pp.  168. 

Notes  on  the  Wisconsin  territory,  ■particularly  teith  reference  to 
the  Iowa  district  or  Black  Hawk  purchase,  with  a  map.  By  Lieut. 
Albert  Lea,  U.  S.  dragoons,  1836,  16mo.  53  pages,  close  priat. 

Report  intended  to  illustrate  a  map  of  the  hydrographieal  basin 
of  the  Upper  Mississippi  river.  By  J.  N.  Nicollet  in  employ  nnder 
the  bureau  of  the  corps  of  topographical  engineers,  and  under  in- 
structioBs  dated  April  7,  1338.  pp.  170,  26th  Congress,  2nd  ses- 
sion, senate,  [287],  Priated  Feb.  16.  1841,  500  copies  ordered. 
Also  28th  Congress,  2Dd  aess.,  Hoase  of  reps.  [52],  Jan.  11, 1845, 
1600  copies  ordered. 

This  valuable  docameat  on  the  Upper  Mississippi  consists  of : — 

Part  I.  Physical  geography  of  the  region  embraced  within  the 
map,  with  incidental  notes  on  its  geology,  mineralogy  and  botany. 

Part  II.  Comprises:  determination  of  altitude  by  barometer;  de- 
termination of  time;  determination  of  latitude;  determination  of 
longitude;  a  table  showing  results  of  observations. 

[A  sketch  of  the  early  history  of  St.  Louis  was  prepared  by  Mr. 
Nicollet  to  accompany  his  repoit,  but  as  he  died  without  assigning 
it  a  place  it  is  inserted  after  Part  I.] 

Appendix  "A"  is  a  table  of  geographical  positions  giving  lati- 
tudes, longitudes  and  altitudes  above  the  gulf  of  Mexico. 

Appendix  "B"  is  a  catalogue  of  plants  collected  by  Mr.  Charles 
Geyer,  under  the  direction  of  Mr.  J.  N.  Nicollet  during  his  explo- 
ration of  the  region  between  the  Mississippi  and  Missouri  rivers. 
By  Prof.  John  Torrey,  M.  D. 

Appendix  "C"  is  a  list  of  fossils  belonging  to  the  several  forma- 
tions alluded  to  in  the  report,  arranged  according  to  localities. 

A  Canoe  Voyage  up  the  Minnay  Sotor,  with  an  account  of  the  lead 
and  copper  deposits  of  Wisconsin,  of  the  gold  region  of  the  Cher- 
okee country,  and  sketches  of  popular  manners,  d:c.,  <itc.,  (6c.  By  G. 
W.  Featherstiiihaugh,  P.  R.  8.,  F.  G.  S.  The  preiace  is  dated 
Dec.  1846. 8vo.     Vol.  I  has  pp.  416.    Vol.  II  has  pp.  351.  . 
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Report  of  a  geological  survey  of  Wiaconsin,  lotoa  and  Minnesota, 
and  incidentally  of  a  portion  of  Nebraska  ten-Uory.  Made  under  - 
instruetiona  from  the  TJ.  8.  treasury  department,  by  David  Dale 
Oven,  U.  8.  geologist,  daring  the  years  1847, 1848, 1849  and  1850. 
4to,  pp.  638,  72  wood  cuts,  27  steel  plates,  18  colored  maps,  stone 
and  copper.    Philadelphia,  Lippencott,  Grambo  &  Co.,  1852. 

This  volume,  embracing  a  field  extending  from  8t.  Louis  to  the 
British  line,  and  from  the  west  shore  of  Lake  Michigan  to  the 
Missouri  river,  ia  by  far  the  most  valuable  contribution  to  the  nat- 
ural history  of  the  Northwest  that  had  at  that  time  appeared.  It 
throws  the  first  real  light,  derived  from  the  systematized  science  of 
modern  times,  on  the  geology  and  the  present  fauna  and  flora  of 
Minnesota.  The  works  of  major  Long  and  of  Mr.  Schoolcraft, 
munly  narrative  or  dealing  with  observations  incidentally  made 
on  the  geology  and  nataral  history  of  the  routes  they  took,  em- 
brace many  essential  facts  and  able  memoirs  on  special  subjects. 
The  report  of  Dr.  Owen  is  both  comprehensive  and  detailed.  He 
had  a  numerous  corps  of  able  naturalists,  and  his  examinations 
were  sufficiently  prolonged  to  enable  him  to  gather  reliable  facts 
enough  to  lay  down  correctly  the  groundwork  of  a  vast  extent  of 
scientific  research.  It  is  a  fortunate  thing  for  geology  that  at  the 
head  of  this  enterprise  was  a  man  so  conscieni.ioas  in  his  state- 
ments, and  so  careful  in  his  researches.  It  is  no  rebuke  to  geology 
to  say  that  It  has  suffered  less  from  its  open  foes  than  from  the 
rash  generalizations  of  some  of  its  advocates.  Dr.  Owen  was  ena- 
bled not  only  to  prove  the  falsity  of  some  of  the  statements  of 
mere  tourists  who  had  passed  through  the  state,  but  to  establish 
on  correct  paleontological  evidence  the  age  of  most  of  the  bedded 
rocks  of  Minnesota,  and  to  throw  much  light  on  its  topography 
and  soil.  It  would  be  expecting  too  much  to  look  for  a  pioneer 
report  on  so  vast  a  Geld  that  should  show  no  errors.  Some  of  these 
have  already  been  pointed  out  by  more  recent  observers  who  con- 
fined their  examinations  to  certain  parts  of  the  territory  on  which 
Dr.  Owen  reported.     Others  may  appear  hereafter. 

Dr.  Owen's  corps  coDsiated  of  the  following  gentlemen : 

J.  0.  Norwood,  assistant  geoli^^t. 

J.  EvAKS,  B.  F.  Shumabd,  B.  C.  Maot,  C.  Whittlebet,  A.  Lit- 
TOK,  R.  OwsN,  heads  of  sub-corps. 

6.  Wabben,  H.  PaATTBN,  F.  B.  Mbek,  J.  Bbal,  sob-assistants. 
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Dr.  Oven's  own.  report,  eovering  the  first  206  pages  of  the  vol- 
ume, is  divided  into  six  cbaptere.  He  gives  a  brief  history  of  the 
explorationB  of  the  various  corps,  sketches  the  difficulties  and  ad- 
ventures which  betell  them,  and  names  the  salient  points  of  inter- 
est in  the  progress  and  the  results  of  the  survey,  in  the  introdae- 
tion. .  The  chapters  are  as  follows  : 

Chapter  I.  Formations  of  the  Upper  Mississippi  and  its  triba- 
taries,  belonging  to  the  Silurian  period. 

Chapter  II.  Formation  of  Cedar,  and  part  of  Lower  Iowa  river, 
belonging  to  the  Devonian  period. 

Chapter  III.     Carboniferous  rocks  of  soathem  and  western  Iowa. 

Chapter  IV.  Formations  of  the  interior  of  Wisconsin  and  Min- 
nesota. 

Chapter  V.    Formations  of  lake  Superior. 

Chapter  TI.  Incidental  observations  on  the  Missonri  river,  and 
on  the  manvaises  terres  (bad  lands). 

Dr.  Norwood's  report  on  some  portions  of  the  country  adjacent 
to  lake  Superior  consists  of : — 

Chapter  I.    Boundaries  and  topographical  notices. 

Chapter  II.  Descriptive  catalogue  of  the  rocks  referred  to  in  his 
report- 
Chapter  III.  Narrative  of  the  explorations  made  in  1817,  be- 
tween La  Pointe  and  St.  Louis  river;  and  between  Food  da  Lao 
and  the  falls  of  St.  Anthony,  and  on  the  St.  Croix  river. 

Chapter  lY.  Physical  structure  and  geology  of  the  northwest- 
em  and  western  portions  of  the  valley  of  lake  Superior. 

Col.  Chas.  Whittlesey's  report  pertains  to  that  portion  of  Wis- 
consin bordering  on  the  south  shore  of  lake  Superior. 

Chapter  I.  General  description  and  geology  of  the  Bad  river 
country,  and  of  that  between  the  Bad  river  and  the  Bmle;  with 
descriptions  and  detailed  sections  of  rocks  like  those  which  in  Mich- 
igan are  copper-bearing;  and  accounts  of  the  magnetic  iron  beda 
of  the  Penokie  iron  range,  and  of  "Iron  ridge,"  in  Dodge  county, 
Wisconsin. 

Chapter  II.  Description  of  the  country  between  the  Wisconaia 
and  Meuomonie  rivers;  with  a  discussion  of  the  general  geology, 
and  its  relations  to  other  parts  of  the  Northwest. 

Chapter  III.     Red  clay  and  drift  of  Green  bay  and  Wisconsin. 
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Chapter  IT.    Bftrometrical  and  thermometricol  obserrations. 

Chapter  V.     Lumbering  on  the  waters  of  Green  bay. 

Dr.  B.  F.  Shamard's  report  pertains  to  local  and  detailed  obser- 
Tations  in  the  valleys  of  the  Minnesota,  Hissiseippi  and  Wisconsin 
rivers. 

Chapter  I.  Detailed  obserrations  on  the  St.  Peter's  and  itn  trib- 
ataries. 

Chapter  II,     Local  sections  on  the  Upper  Misaissippi. 

Chapter  III.  Local  sections  on  the  Wisconsin  and  Baraboo 
rivers. 

Chapter  IT.    Observations  on  Sn^e,  Kettle  and  Rush  rivers. 

Dr.  J.  Leidy  furnished  for  the  volume  a  memoir  on  the  remains 
of  extinct  Mammalia  and  Chelonia  from  Nebraska  territory. 

The  appendix  embraces  : — 

Article  I.  Description  of  new  and  imperfectly  known  genera 
and  species  of  organic  remains  collected  during  the  geological  sur- 
veys of  Wisconsin,  Iowa  and  Minnesota.     By  D.  D.  Owen. 

Article  II.  Descriptions  of  one  new  genus  and  twenty-two  new 
species  of  Crinoidea,  &om  the  Subearboniferotis  limestone  of  Iowa. 
By  D.  D.  Owen  and  B.  F.  Shumard. 

Article  III.  Summary  of  the  distribution  of  orders,  genera  and 
species  in  the  Northwest. 

Article  IT.    Additional  chemical  examinations.  By  D.  D.  Owen. 

Article  T.  Systematic  catalogue  of  plants  of  Wisconsin  and 
and  Minnesota.    By  C.  C.  Parry. 

Article  TI.  Table  of  stratigrapbical  and  geographical  distriba- 
tion  of  genera  and  species  iu  the  Northwest. 

The  Pembina  settlement.  Letter  from  the  secretary  of  war  trans- 
mitting report  of  Maj.  Wood  relative  to  his  expedition  to  Pembina 
settlement,  and  the  condition  of  aifairs  on  the  northwestern  frontier 
of  the  territory  of  Minnesota.  Mar.  19, 1S50.  8vo.  pp.  65.  Ex. 
Doc.  No.  61,  31st  Cong.,  lat  session. 

Letter  from  the  secretary  of  war  communicating  the  report  of  an 
expedition  to  the  territory  of  Minii»Hota.  By  brevet  Capt.  Pope, 
Feb.  5,  i860.  Senate,  3Ist  Congress,  Ist  Sess.  Ex.  Doc.  No.  42, 
pp.  56.  Comprises  nine  chapters  and  an  appendix  containing 
tables  of  distances. 

Letter  from  the  secretary  of  war  transmitting  report  of  brevet 
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captain  J.  L.  Reno,  on  the  enrvey ,  &c.,  of  a  road  from  Mendota  to 
the  Big  Sionx  river.  33rd  GoDgress,  Ist  seseion,  House  of  Repre- 
aentatives  [97].  pp.  12. 

Reports  of  explorations  and  surveys  to  ascertain  the  moat  praHi- 
cableand  economical  route/or  a  railroad  from  the  Mississippi  river 
to  the  Pacific  ocean.  Made  under  the  direction  of  the  secretary  of 
war  in  1853-i,  according  to  acts  of  Congress  of  May  3, 1853,  May 
31, 1851,  and  August  5,  1851.  Thirteen  volumes,  4to.,  Washing- 
ton, 1856-60. 

Single  papers. 

1.  Route  near  the  47tb  and  49th  paralleUi  of  north  latitude, 
vol.  I.  pp.  39-55. 

2,  Synopsis  of  a  report  of  the  reconnoissance  ofrai  Iroad  route 
from  Paget  sound,  via  Smith's  pass  to  the  Mississippi  river.  By 
Fred  W.  Lander,  C.  E.;  vol.  11,  pp.  45. 

Vol.  XII.  Parts  I  and  II  are  wholly  devoted  to  the  Northern 
PaciEc  route,  viz: 

Part  I.  Narrative  and  final  report  of  exploration  for  a  route  for 
Pacific  R.  R.  near  the  47tb  and  49th  parallels  of  north  latitude, 
from  St.  Paul  to  Puget  sound.  By  1. 1.  Stevens,  governor  of  Wash- 
ington territory,  1855,  pp.  358. 41, 2  maps,  1  profile,  70  engraviuga. 

Part  II.  Botanical  report,  pp.  7-76,  6  plates;  zoological  report, 
pp.  1-399,  76  plates. 

Letter,  upon  the  agricultural  and  mineral  resources  of  the  north- 
western territories,  on  the  route  of  the  Northern  Pacific  R,  li.  By 
Philip  Ritz,  Washington,  D.  C;  8vo.  pp.  8. 1868. 

Minnesota.  Its  place  among  the  states.  Being  the  first  annaal 
report  of  the  commissioner  of  statistics,  J.  A.  Wheelock,  for  the 
year  ending  Jan.  1st,  1860,  8vo.  pp.  171. 

Afinnesota.  Its  progress  and  capabilities.  Being  the  second  an- 
nual report  of  the  commissioner  of  statistics  for  the  years  1860  and 
1861.    By  J.  A.  Wheelock.    8to.  pp.  126. 

Notes  on  the  geology  of  some  portions  of  Minnesota  from  St.  Paul 
to  the  western  part  of  the  state.  By  James  Hall,  1866,  4to.  pp.  12. 
Read  June  15, 1866,  before  the  Phil.  Soc.  of  Philadelphia. 

Survey  of  the  upper  Mississippi  river.  Letter  from  the  secre- 
tary of  war  in  answer  to  the  resolution  of  the  Bouse  *  *  • 
with  general  Warren's  report  of  the  surveys  of  the  upper  Missis- 
sippi river  and  its  tributaries,  Svo.,  pp.  116,  Sen.  Doc.  39tb  Cong,, 
2d  Seas.  Feb.  15, 1867. 
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Report  of  Gen,  Warren  on  the  survey  of  the  upper  Miasinaippi 
river,  for  the  year  ending  June  30,  1867,  8vo.  pp.  6.  [Printed  ia 
appendix  "D,"  report  of  the  chief  of  engineers;  and  aa  Ex.  Doc. 
No.  1.  House  of  Reps.,  40th  Cong.,  2d  Sesa.,  Sept.  14, 1867.] 

Report  of  Gen.  Warren  on  the  survey  of  the  upper  Misaiasippt 
river  for  the  year  ending  ?,  8vo.  pp.  10,  40th  Cong.,  2d  Bess.  Ex, 
Doc.  247.     April  8,  1868. 

Report  of  Gen.  Warren  for  tJu  year  ending  June  30, 1868,  on  the 
survey  of  the  upper  Misaiasippi  river.  8to.  pp.  86.  ("Printed  in 
appendix  "  G,"  report  of  chief  of  engineers;  and  as  Ex.  Doc.  1,  Part 
II.,  House  of  H«p8.,  40th  Cong.,  3d  sesa.,  Aug.  31, 1868.J 

On  certain  phyaical  features  of  the  upper  Mississippi  river.  By 
Gen,  G.  K.  Warren.  R<=ad  by  Gen.  Warren  before  the  Anj.  Assoc. 
Adv.  Sci.,  Aug.,  1868,  Chicago,  ]l).  fPrinted  only  in  the  American 
Naturalist  for  November,  1868.] 

Geology  of  southern  Minnesota.  A  series  of  five  papers  by  W.  D. 
fiurlbut,  published  in  the  4th  volume  of  the  Minnesota  Teacher, 
1871. 

Geological  rambles  in  Minnesota.  Two  papers  published  in  the 
4th  volume  of  the  Minnesota  Teacher,  1871.     By  J.  H.  Kloos. 

A  Cretaceous  basin  in  the  Sauk  valley,  Minnesota.  By  J.  H. 
Kloos.  A  paper  published  in  the  Am.  Journal  of  Science  and  Arts, 
Jan.  1872,  dated  October,  1871.  Condensed  and  republished  in  the 
Minnesota  Teacher,  vol.  5.,  1872. 

The  first  State  Legislature  met  in  1859.  Although  it  was  bur- 
dened with  the  legislation  iucident  to  the  organization  of  the  vari- 
ous institutions  of  the  new  State,  the  subject  of  a  geological  survey 
andits  evident  importance  to  the  material  development  of  the  State, 
received  due  attention.  A  law  was  passed  ordering  at  once  a  re- 
print of  portions  of  the  geological  report  of  Wisconsin,  by  professor 
Daniels,  for  the  years  1854  and  1858.  This  republication,  printed 
in  1860,  contained  Prof.  Daniels'  "Sketch  of  the  Lead  Region," 
with  notes  on  the  evidences  of  iron  ore,  which  closed  with  a  state- 
ment of  the  "objects  of  a  geological  and  natural  history  survey," 
embracing  34  pp.  It  also  embraced  a  paper,  read  before  the  Amer- 
ican Geographical  and  Statistical  Society  on  the  31st  of  January, 
1856,  by  Mr.  A.  S.  Hewitt,  on  the  "  Statistics  and  History  of  the 
production  of  iron."     pp.  47.     Five  hundred  copies  ordered  printed. 
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The  second  Legialatare  passed  March  10, 1860,  a  coacnrrent  re»- 
olntion  proTiding  for  "Gommiasiooflrs"  tu  report  on  the  geology  of 
*  the  state,  and  to  submit  a  plan  for  a  thorough  geological  survey  of 
the  state.  The  commissionerK  appointed  were  Charles  L,  Anderson 
and  Thomas  Clark.  These  gentlemen  submitted  separate  reports 
under  the  date  of  Jan.  25,  1861,  making  an  octavo  pamphlet  of 
26  pages,  of  which  2,000  copies  were  ordered  printed.  This  pam- 
phlet embraces  a  chapter  on  the  general  geological  features  of  Min- 
nesota, and  one  on  a  plan  for  a  geological  survey,  by  Mr;  Anderson ; 
also  one  by  Mr.  Clark  on  the  meteorology  of  the  state,  and  another 
on  some  general  topographical  and  geographical  features  of  the 
northeastern  porbion  of  the  state. 

The  report  of  the  etate  geologist,  Aug.  H.  Hancbett,  M.  D.,  is  a 
pamphlet  of  82  pages,  8vo.,  and  is  dated  New  York  city,  Nov.  13, 
1864.  It  was  made  in  pursuance  of  executive  instructions  bearing 
date  Jnly  13, 1864.  It  contains  a  short  report  of  ten  pages,  by  Dr. 
Hanchett,  and  a  valuable  report  by  Mr.  Clark  on  (1)  The  phys- 
ical geography  of  the  district  embraced  in  that  portion  of  the  state 
bordering  on  lake  Superior.  (2)  A  discussion  cf  the  meteorology 
of  the  district.  (3)  A  list  of  the  leading  plants  and  trees  of  the 
district.    500  copies  printed. 

The  first  report  of  H.  H.  Eames,  as  state  geologist,  was  made  in 
pursuance  of  an  act  of  the  seventh  Legislature,  and  printed  in  1866. 
Two  editions  of  3,000  copies  each  were  ordered.  It  is  a  pamphlet 
of  33  pages,  and  pertains  specially  to  "  The  metalliferous  region 
bordering  on  lake  Sujierior."  It  gives  the  details  of  personal  ex- 
plorations and  the  results  of  chemical  assays  of  ores  tor  the  preciouf> 
metals. 

Report  of  explorations  in  the  mineral  regions  of  Minnesota,  iaring 
the  years  1848, 1859  and  1864;  by  Ool.  Chas.  Whittlesey.  Printed 
by  order  of  the  legislature  in  1866,  Svo.  pp.  52,  close  type,  with 
wood-cut  illustrations.     3,000  copies  ordered. 

This,  by  far  the  most  valuable  state  document  pertaining  to  the 
geology  and  natural  history  of  the  state  that  has  yet  appeared,  em- 
braces short  chapters  as  follows:  General  geology;  phenomena  of 
the  drift  period;  general  elevations  in  Minnesota;  Jluctnatiwts  in  the 
level  of  the  lakes;  cUtnate. 
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Note;)  oa  the  valley  of  the  Barogas  river. 

"  "  Kawimbash  riyer. 

"  "  Two  Islands  river. 

"  "  Manedowish  river. 

•'  "  Baptism  river. 

*'  "  Palisade  river. 

"  "  Beaver  nver. 

"  "  Low  Bush  river. 

"  "  lllDcampment  river. 

"  "  French  river. 

"  "  Enife  river. 

"  "  Sucker  river. 

'■  Henry  Scbmidt'a  river. 

"  "  Hallow  Rock  river, 

"  "  St.  Louis  river. 

"  "  Rainy  Lake  river. 

Notes  un  the  shores  of  the  Esquamega,  Vermilion  and  Crane  lakes 
aod  on  the  cost  of  mining  copper. 

Geological  reconnoissance  of  the  noi-tkern,  middle  and  other  coun- 
ties of  Minnesota.  By  Henry  H.  Eames,  state  seologist,  printed  in 
1866,  8vo.,  58  pp.  This  pamphlet  comprises  the  second,  and  last, 
report  of  Mr.  Eames.     It  embraces: 

A  brief  outline  of  the  different  formations  or  systems  of  rocks 
that  form  the  crust  of  the  earth;  remarks  on  the  igneous,  the  coal- 
bearinf;,  and  the  sandstone  and  limestone  rocks  of  the  state;  also 
on  peat;  ou  mineral  and  fissure  veins;  on  agricaltaral  chemistry; 
on  a  geological  reconnoisaance  ''in  detail"  of  the  counties  of  St. 
Louis,  Lake,  Itasca,  Cass,  Todd,  Otter  Tail,  Douglas,  Stearns, 
Morrison,  Benton,  Sherburne,  Redwood,  Cottonwood,  Ramsey  and 
Washington;  together  with  results  of  assays  and  t  her  mo  metrical 
and  barometrical  observations  in  the  months  of  June,  July  and 
August. 

Copper-beariuft  veins  havinir  been  discovered  in  the  valley  of  the 
Eetile  river,  and  at  Taylor's  Falls,  in  the  vp.lley  of  the  St.  Croix 
river,  the  Legislature  passed,  M)ir.  2,  1865,  an  act  to  aid  in  their 
investigation.  The  report  of  Mr.  N,  C,  D.  Taylor,  the  following 
year,  consists  ^f  only  two  pages,  incorporating  Mr.  James  Hall's 
estimate  of  the  copper  prospects  of  that  district.  500  copies  printed. 
Indications  of  brtne  having  been  discovered  at  Belle  Plaine,  in 
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Scott  connty,  the  Legiaktare  passed,  28tb  da;  of  February,  1870, 
aa  act  appropriatiog  land  in  aid  of  a  borion  for  the  purpose  of  de- 
veloping the  salt,  should  any  exist.  In  1S71  another  similar  ap- 
propriation was  made  by  the  legislature,  conditional  on  a  favorable 
report  by  a  competent  geologist,  to  be  appointed  by  the  governor. 
Prof.  A.  Wincbell,  ot  Ann  Arbor.Mieh,,  having  been  so  appointed, 
made  the  required  examination;  and  his  report,  dated  June  17,1871, 
was  printed  by  order  of  the  Eienate.  It  is  an  Sro,  pamphlet  of  16 
puges.  Notwithstanding  the  unfavorable  opinion  of  the  geologist, 
the  Legidlature  made  the  further  appropriation,  Feb.  29,  1872,  of 
six  other  sections  of  "state  salt  lands,"  for  the  further  sinkiug  of 
the  well,  making  eighteen  sections  or  eleyen  thousand  three  huo- 
dred  and  twenty  acres  of  land  in  all.  No  brine  in  workable  quan- 
tities was  obtained. 

The  same  legislature  passed,  March  1st,  1872,  the  present  com- 
prehensive law  placing  the  geological  and  natural  history  survey 
under  the  direction  of  the  board  of  regents  of  the  state  university. 
This  law  reads  as  follows: 

QBKBSAI.  LA^WS  OP  UEHNESOTA,  1872,  CHAPTBB   XXX. 

An  Act  to  provide  for  a  geological  and  natural  history  survey  of 

the  state  and  to  entrust  the  same  to  the  University  of  Minnesota. 
Be  it  enacted  by  the  Legislature  of  the  Stale  of  Minnesota: 

Seotioh  1.  It  shall  be  the  duty  of  the  board  of  regents  of  the 
University  of  Minnesota  to  cause  to  be  begun  as  soon  as  may  be 
practicable,  and  to  carry  on  a  thorough  geological  and  natural  his- 
tory survey  of  the  state. 

Ssa  2.  The  geological  survey  shall  be  carried  on  with  a  view 
to  a  complete  account  of  the  mineral  kingdom  as  represented  in  the 
state,  including  the  number,  order,  dip,  and  magnitude  of  the  sev- 
eral geological  strata,  their  richness  in  ores,  coals,  clays,  peats, 
taliues  and  mineral  waters,  marls,  cements,  building  stones  and 
other  useful  materials,  the  value  of  said  substances  for  economical 
purposes  and  their  accessibility;  also  an  accurate  chemical  analysis 
of  the  various  rocks,  soils,  ores,  clays,  peats,  marls  and  other  min- 
eral substances,  of  which  complete  and  exact  records  shall  be  made. 

Sbc,  3.  The  natural  history  survey  shall  include,  first  an  exam- 
ination of  the  vegetable  productions  of  the  state,  embracing  all 
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trees,  shrubs,  herbs  and  grasses  native  or  naturalized  in  the  state; 
second,  a  complete  and  scientificaccouut  of  the  animal  kingdom  as 
properly  represented  in  the  state,  including  all  mammalia,  fishes, 
reptiles,  birds  and  insects. 

Seo.  i.  The  said  surreys  and  examinations  shall  be  made  in  the 
manner  and  order  following:  first,  tbe  geological  survey  proper, 
together  with  the  necessary  and  implied  mineralogical  iarestiga- 
tiong,  all  of  which  shall  be  undertaken  as  soon  as  may  be  practica- 
ble, and  be  carried  forward  with  such  expedition  as  may  be  con- 
sistent with  economy  and  thoroughness;  second,  the  botanical  ex- 
aminations; third,  the  zoological  iavestigationa;  provided,  however, 
that  whenever  the  said  board  of  regents  may  find  it  most  econom- 
ical to  prosecute  different  portions  of  the  surveys  in  conjunction, 
or  that  the  public  interest  demands  it,  they  may,  in  their  discretion, 
depart  from  the  above  prescribed  order.  And  in  the  employment 
of  assistants  in  the  said  surveys,  the  board  of  regents  shall  at  all 
times  give  the  preference  to  the  students  and  graduates  of  the  Uni- 
versity of  Minnesota,  provided  the  same  be  well  qualified  for  tbe 
duties. 

Seo.  5.  The  said  board  of  regents  shall  also  cause  to  be  collected 
and  tabulated  such  meteorological  statistics  as  may  be  needed  to 
account  for  the  variety  of  climate  in  the  various  parts  of  the  state; 
also  lo  cause  to  be  ascertained  [by]  barometrical  observations  or 
other  appropriate  means  the  relative  elevations  and  depressions  of 
thediffereot  parts  of  the  state;  and  also  on  or  before  the  completion 
of  the  said  surveys,  to  cause  to  be  compiled  from  such  actual  sur- 
veys and  measurements  as  may  be  necessary,  an- accurate  map  of 
the  state,  which  map  when  approved  by  the  governor  shall  be  the 
official  map  of  the  state. 

Ssc.  6.  It  shall  be  the  duty  of  said  board  of  regents  to  cauae 
proper  specimens,  akilltully  prepared,  secured  and  labelled,  of  all 
rocks,  soils,  ores,  coals,  fossils,  cements,  building  stones,  plants, 
woods,  skins  and  skeletons  of  animals,  birds,  insects  and  fishes,  and 
other  mineral,  vegetable  and  animal  substances  and  organisms  dis- 
covered or  examined  in  the  course  of  said  surveys,  to  be  preserved 
fur  public  inspection  free  of  cost,  ia  the  University  of  Minnesota, 
in  rooms  conveaient  of  access  and  properly  warmed,  lighted,  ven- 
tilated and  furnished,  and  in  charge  of  a  proper  scientific  curator; 
and  they  shall  also,  whenever  the  same  may  be  practicable,  csase 
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daplicatea  in  reasonable  nambers  and  qnaatities  of  the  above 
named  BpecimenB,  to  be  collected  and  preserred  for  tbe  parpose  of 
exchanges  with  other  state  anirersi'-iea  and  acientiiic  inatitntioDa, 
of  which  latter  the  Smithsonian  Institution  at  Washington  shall 
have  the  preference. 

Ssa  7.  The  said  board  of  regents  shall  cause  a  geological  map 
of  the  state  to  be  made,  as  soon  as  maybe  practicable,  upon  which, 
by  colors  and  other  appropriate  means  and  dericea,  the  variona  ge- 
ological formations  shall  be  represented. 

Ssc.  8.  It  shall  be  the  duty  of  the  said  board  of  regents, 
through  their  president,  to  make,  on  or  before  the  second  Tuesday 
in  December  of  each  and  every  year,  a  report  showing  the  progress 
of  said  snrveya,  accompanied  by  such  maps,  drawings  and  apecifi- 
actions  as  may  be  necessary  and  proper  to  exemplify  the  same  to 
the  governor,  who  shall  lay  the  same  before  the  legislature;  and 
the  said  board  of  regents  upon  the  completion  of  aay  separate  por- 
tion of  the  said  surveys,  shall  cause  to  be  prepared  a  memoir  or 
final  report,  which  shall  embody  in  a  convenient  manner  all  useful 
and  imporbant  information  accumulated  in  the  course  of  the  inves- 
tigation of  the  particular  department  or  portion,  which  report  or 
memoir  shall  likewiae  be  communicated  through  the  governor  to 
the  legislature. 

Seo.  9.  To  carry  out  the  provisions  of  this  act  the  sum  of 
one  thousand  dollars  per  annum  is  hereby  appropriated,  to  be 
drawn  and  expended  by  the  [.said]  board  of  regents  of  the  Univer- 
sity of  Uinneaota. 

Sec.  10.  ThiB  act  ahall  take  effect  and  be  in  force  from  and 
after  its  approval. 

Approved  March  1,  1872. 
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GEKEEAL  PEINCIPLES. 


The  Bcience  of  geology  18  baaed  on  tbose  general  principles 
which,  resulting  from  the  accumulated  obeeryntions  of  its  advocates 
during  the  last  half  century,  have  become  to'  the  geologist  himself 
the  merest  alphabet  to  which  he  seldom  recurs  in  the  prosecution 
of  his  more  advanced  investigations.  The  following  brief  state- 
ment of  those  principles  is  here  given  for  the  benefit  of  those  per- 
sons who  are  not  specially  acquainted  with  the  scieuce,  but  yet  are 
fascinated,  perhaps,  by  its  wonderful  progress,  and  its  success  in 
utilizing  its  discoveries  to  the  general  good,  and  wish  to  compre- 
hend at  a  glance  the  sub-structure  on  which  it  is  built.  It  is  rot 
an  occult  science.  Its  data  are  open  to  the  investigation  of  the 
commonest  observer.  It  is  founded  od  such  simple  things  as  the 
running  of  brooks,  the  blowing  of  winds,  the  rippling  of  waves, 
the  shining  of  the  sun,  the  cooling  of  heated  matter,  the  growth 
of  vegetation  and  the  death  of  animals  that  live  on  land  and  in  the 
sea.  These  everyday  operations  have  giveu  to  the  earth  its  exter- 
nal aspects,  and  have  left  their  history  in  the  rocks.  The  con- 
stancy of  the  present  laws  of  nature  through  the  lapse  of  the  geo- 
logical ages,  is  a  pre-requisite  to  the  existence  of  the  science. 
Time,  as  the  word  is  commonly  understood,  must  be  immensely 
lengthened  out.  These  two  postulates  granted — that  time  is  long, 
and  that  the  physical  laws  of  the  universe  have  been  constant  through- 
out time— and  nothing  more  is  needed  for  the  foundation  of  the 
science.  The  geologist,  with  these  postulates,  and  by  the  aid  of  a 
knowledge  of  the  physical  laws  of  nature  derived  from  a  compre- 
beusive  examination  of  the  earth  in  the  light  of  all  the  sciences, 
may  read  in  the  rocks  the  grand  changes  the  earth  has  undergone 
since  "the  beginning."  The  failure  to  iKimprehend  the  science  of 
geology  is  very  often  attributable  to  a  restricted  acquaintance  with 
the  principles  of  other  sciences  which  it  involves;  for  however 
simple  the  first  process  in   which  it  begins,   those  processes  are, 
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whea  daly  atuplUied,  very  often  the  startiuK  poiats  of  other  sci- 
ences which  first  grew  up,  expanded  and  usurped  the  whole  field  of 
■nentific  thought.  It  is  a  simple  thing  to  obserre  the  growth  ot 
.  p*        from  the  seed — it  is  another  to  know  the  relations  of  that 

If  .  >tbers  by  which  it  mny  be  surrouDded,  and  by  botanical 
'  '  ion  to  define  its  nature  and  structure.  It  is  an  easy  thing 
.u  tee  ...4  effect  of  the  sun's  rays  on  the  vegetation  of  the  earth, 
and  to  comprehend  the  cause  for  the  chan^^e  of  the  seasons,  as  well 
as  to  note  the  alternations  of  day  and  night,  but  the  versed  astron- 
omer only  can  realize  the  full  force  of  the  great  laws  involved  in 
these  changes,  and  indicate  their  efiect  on  the  earth  when  acting 
through  the  lapse  of  aees.  It  is  an  easy  thing  to  note  the  freezing 
'  p  '<f'  <he  streams,  and  their  bounding  violence  on  beiug  released 
the  spring;  to  see  the  destruction  of  forests  by  tempests  and  by 

.es;  to  observe  the  blowing  of  sands  and  the  dashing  of  waves; 
but,  although  these  things  are  very  simple,  the  science  of  meteor-  - 
ology  is  too  abstruse  to  be  even  fairly  appreciated  by  the  common 
mind.  The  rusting  of  iron,  the  decaying  of  wood,  the  cementation 
,  'gra?t.l  by  percolating  water,  the  demolition  of  rocky  outcrops 

.d  thtir  ^"nversion  into  soil  by  the  solvent  action  of  the  moisture 
the  air  and  of  oversowing  streams,  are  things  of  common  and 
easy  observation,  bnt  thescienceof  chemistry,  in  the  light  of  which 
they  alone  can  be  adequately  understood,  is  the  outgrowth  of  the 
laws  of  occult  affinities  between  the  particles  of  matter,  the  full 
power  of  which  it  is  impossible  to  estimate,  and  much  more  to  ex- 

rt^ss.  Thus  all  the  sciences,  and  notably  that  of  zoology,  have 
..  elded  up  t"  ihe  geologist  their  keys  to  the  arcana  of  nature,  and 

-ve  assibtc'  in  interpreting  the  otherwise  unintelligible  records 
■  lich  lie  in  the  rocks  of  the  earth.  The  geologist  must  not  be  re- 
stricted to  the  mere  inspection  of  the  rocks,  for  he  has  to  question 
the  botanist,  the  chemist,  the  zoologist,  the  astronomer,  and  the 
genera)  sicist.  These  are  in  a  broad  sense  his  aids.  By  bis 
f"  ms  the  society  of  the  sciences  is  made  evident,  and 

Bo.  'Ir  varied  hearings  one  upon  the  other  are  adjusted,  and 

expressed  in  their  full  significance.  In  return  the  science  of  geol- 
ogy reflects  light  on  the  other  sciences.  It  gives  greater  value  to 
the  I       i:^  of  the  mineralogist,  guides  the  miner  in  his  explorations, 

pens  fields  for   investigtition  to  the  chemist,  shows  the  botanist 

nd  the  zoologist  thousands  of  unnamed  and  nnclaasified  species, 
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proponnde  to  the  astronomer  the  glacial  epoch  for  explanation,  and 
explaiaa  to  the  agricaltarist  the  trae  hasis  of  the  di£Fereac(>  in  aoila. 

The  rocks  which  are  classed,  in  general,  as  Oranittc  and  Meta- 
morphic  are  those  which  appeared  first  above  the  waters  of  the  nni- 
versal  ocean,  or  hare  since  been  upheaved  by  internal  forces  from 
the  heated  mass  within  the  cmat.  In  the  former  cose  they  have  , 
been  dry  land  since  they  first  appeared  above  the  ocean,  and  have 
sapplied  largely  the  materials  of  the  later,  overlying,  sedimentary 
formations.  In  the  latter  case  they  have  heen  protruded  upward 
through  the  sedimentary  rocks,  tilting  them  in  various  directions 
aud  do  fractnring  their  bedding  as  to  disclose  their  contents  to  the 
geologist.  Round  the  bases  of  these  early  granitic  areas  the  cur- 
rents of  the  ocean,  driven  by  the  rising  and  falling  of  the  tides,  hy 
the  rotary  motion  of  the  earth,  and  by  the  unequal  distribation  of 
the  heat  of  the  sun,  flowed  with  an  unceasing  activity,  and  the  tu- 
multuous waters  beat  with  a  violence  that  probably  is  never  wit- 
nessed in  modern  days.  They  were  thus  gradually  torn  down,  and 
their  debris  was  spread  over  the  uneven  ocean  bed  in  horizontal 
layers  according  to  the  direction  and  force  of  the'  currents.  In 
that  manner  the  primordial,  or  Potsdam,  sandstone  was  formed.  - 
It  hence  everywhere  lies  at  the  base  of  the  evidently  sedimentary 
rocks.  It  was  deposited  in  the  bed  of  the  ocean.  If  it  now  appears 
as  dry  land,  it  is  because  the  ocean^s  bed  has  risen  above  the  water 
level.  The  history  which  may  be  read  from  it  is  that  of  the  ocean's 
bed.  It  tells  of  deep  waters  and  shoal  waters,  of  muddy  bottoms 
and  stony  bottoms,  of  warm,  drying  sunshine  and  gentle  winds,  of 
violent  currents  and  stormy  seas,  of  impure  waters  heated  by  fre-  ^^ 
quent  ejections  of  sulphurous  gases  from  below  the  thin  crust,  and 
of  chemical  reactions  that  to-day  are  the  familiar  steps  of  the  labo- 
ratory. It  reveals  the  earliest  of  created  beings.  They  lived  in 
the  ocean.  Their  remains  are  dug  out  of  the  hardened  sediment 
by  the  geologist,  and  he  calls  them  fossils. 

The  changes  that  continued  to  go  on  in  the  conditions  of  the 
earth,  owing  to  the  cooling  and  the  shrinking  of  the  interior, 
effected  various  changes  in  the  relative  prevalence  and  positions  of 
the  land  and  water.  Additional  dry  land  appeared,  thus  bringing 
from  the  bed  of  the  ocean  a  part  of  the  freshly  formed  Potsdam 
sandstone.  A  period  of  repose  snGBced  for  the  deposit  of  the  calca- 
reous material  of  the  Lower  ^ajneaian,  which   next  overlies  the 
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Potsdam.  Thia,  however,  was  not  spread  orer  the  earlier  aand- 
atoue,  except  where  the  latter  still  extended  below  the  ocean.  It 
was  accompaaied  with  new  and  more  abandant  forma  of  animal 
life,  so  that  it  may  be  certainly  distinguished  from  the  foregoing 
and  from  the  sacceeding  formations.  The  conditions  of  the  oceanic 
waters  were  such  that  chemical  reactions  resulted  in  tbe  precipita- 
tion of  the  carbonates  of  lime  and  magnesia.  Silica,  also,  seeme  to 
have  been  in  solution,  and  to  hare  shared  in  the  incessant  changes 
in  the  sarrounding  affinities.  These  three  substances,  with  some 
iron  and  traces  of  alumina  and  manganese,  make  up  the  mass  of 
the  Lower  Magnesian  limestone.  The  prevalence  of  silica  in  the 
form  of  sand  gives  it  also  the  name  of  Calciferous  sandrock.  The 
chert,  in  its  lower  portions,  is  also  largely  composed  of  siliceous 
material. 

To  the  Lower  Magnesian  succaeds  the  St.  Peter  sandstone. 
That  in  turn  is  followed  in  ascending  order  by  tbe  Trenton  shales 
and  limeatones.  Thus,  through  the  whole  thickness  of  the  strati- 
fied rocks  of  the  earth,  each  formation  marks  an  epoch  in  the  his- 
tory of  the  ocean's  bed.  The  dry  land  constantly  increased  in 
area,  gradually  bringing  to  the  surface  the  sediments  of  the  latest 
preceding  epoch.  Hence  the  areas  of  tbe  various  formations  are 
arranged  over  the  face  of  the  country  in  broad  belts  in  consecutive 
order,  revealing  the  chronological  system  as  well  as  the  territorial 
accessions  with  which  tbe  continent  grew. 

The  rocks  thus  deposited  in  the  bottom  of  the  ocean,  and  aubse- 
quently  raised  to  the  level  of  dry  land,  are  called  stratified  or  aque- 
ous, in  distinction  from  the  earliest,  or  igneous,  which  show  no 
arrangement  into  beds.  The  lowFist  sedimentary  rocks  are  locally 
so  changed  by  contact  with  escaping  gases  and  molten  material  as 
to  essentially  alter  their  usual  character.  The  limestones  have 
been  converted  to  sacchoroidal  marbles,the  sandstones  to  quartzytes, 
the  clays  and  shales  to  slatns,  while  many  of  tbe  earliest  are  also 
entirely  changed  by  chemical  transformations  among  their  ele- 
ments, resulting  from  the  same  grand  agencies,  to  schists  and  even 
gneiss,  mica  and  hornblende  slate,  that  can  hardly  be  distinguished 
from  some  of  the  igneoue  rocka  themselves.  Tbe  geologists  of  Can- 
ada even  report  granite  and  syenite,  pertaining  to  the  Laurentian,  as 
metamorpbic  sedimentary  rocks.  (See  Geology  of  Canada,  I863,p.23) 

It  ifl  evident  that  when  the  b-ae  succession  of  the  rocks  of  the 
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earth  has  once  been  made  out  by  the  study  of  their  permaneat 
characters,  the  geologist  may  enter  any  coaotry  howerer  remote 
or  unkaown  and  enter  fearlessly  on  the  nork  of  deciphering  the 
ai^e  of  its  rocks,  depending  solely  on  the  unirersality  of  the  grand 
principles  of  his  science. 

A  complete  geological  history  of  the  past  can  be  read  from  the 
rocks  of  the  earth  only  by  the  study  of  causes  and  effects  operatini£ 
in  the  present.  In  order  to  that  a  perfect  acquaintance  with  the 
various  departments  of  natural  science  becomes  essential.  The 
laws  of  physics,  chemistry  and  astronomy  have  with  their  multi- 
form ramifications  played  as  important  parts  in  the  early  geolog- 
ical Hges  as  they  now  play  in  the  transactions  of  every  day.  The 
natural  forces  concerned  in  vegetable  growth,  distribution  and 
decay,  are  involved  in  the  deposition  and  preservation  of  the  coal 
rocks  in  their  proper  horizon.  Hence  botany  with  its  allied  sub- 
ject, meteorology,  ia  embraced  in  a  perfect  knowledge  of  geology. 
The  identification  of  the  rocks  of  the  great  Coat  Period,  as  distin- 
guifbed  from  others  containing  coal,  is  based  on  a  botanical  law,  a 
distinction  in  plants.  As  to  zoology,  that  subordinate  department 
derives  much  of  its  significance  and  value  from  the  uses  it  sub- 
serves to  geology.  Its  nomenclature,  and  its  principles  have  been 
wonderfully  modified  and  extended  by  the  discovery  and  proper 
classification  of  the  animal  forms  embraced  in  the  strata  of  the 
earth's  crust,  while  the  science  of  znology  furnishes  to  the  geolo- 
gist the  only  reliable  key  to  the  establishment  of  the  age  of  any  of 
the  stratified  rocks  of  the  earth-  All  characters,  except  those 
known  as  paleontological,  fail  of  permanence,  and  cannot  be  de- 
pended on  at  distant  points,  A  geological  surrey  cannot  be  con- 
ducted, much  less  completed,  without  a  full  examination  and  delin- 
eation of  the  animals  and  plants  that  are  preserved  in  the  rocks 
surveyed.  The  dead  past  far  outnumbers  the  living  present.  It  is 
with  the  greatest  propriety  that  botanical  and  zoologicil  depart- 
ments are  usually  attached  to  the  geological  surveys  undertaken 
by  the  various  states  of  the  union,  intended  to  embrace  also  the 
enumeration  of  living  species. 

The  subjoined  chart  of  geological  nomenclature  is  intended  to 
convey  an  idea  of  the  relation  of  Minnesota  to  the  great  geological 
series  of  the  earth,  and  to  express  the  probable  eqnivalency  of  some 
of  the  names  which  the  formations  have  received  in  different  states 
and  in  Europe. 
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ni. 

THE  SURFACE  CONTOUR  OF  THE  STATE. 


The  intimate  relation  subsiating  between  the  geology  and  the 
topography  of  the  state  is  more  evident  than  in  some  of  the  other 
states  of  the  union.  The  causes  which  determine  the  location  of 
the  great  continental  water-shed  are  those  which  determined  the 
existence  of  the  Laurentian  and  lake  Superior  ranges  of  igneous 
and  metamorphic  rocks.  The  area  of  these  rocks  in  Minnesota,  as 
well  as  in  Wisconsin  and  Michigan,  includes  some  of  the  sources 
of  the  great  river  systems  of  the  Northwest  and  of  the  continent. 
From  this  area,  since  pre-Silurian  times,  streams  have  ran  in  all 
directions  toward  the  ocean.  Within  this  area,  in  the  state  of 
Minnesota,  are  the  headwaters  of  the  St.  Lawrence  system  of 
drainage,  which  eaters  the  Atlantic  ocean  toward  the  east;  those 
of  the  Mississippi  which  enters  the  gulf  of  Mexico  toward  the 
south,  and  those  of  the  Red  riyer  of  the  North,  which,  taking  an 
opposite  course,  linds  the  ocean  level  toward  the  north,  through 
Hudson's  bay,  in  British  America.  This  watershed  consists  not  in 
the  form  ot'  a  definite  and  abrupt  ridge.  The  oldest  rocks  are,  on 
the  contrary,  spread  out  over  a  very  extensive  region  of  flat  and 
often  prairie  country.  Occasional  knobs  of  these  rocks  protrude 
through  the  drift,  or  they  show  extensive  tract't  of  denuded  surface, 
rising  bat  few  feet  above  the  surrounding  level. 

While  in  general  these  rocks  form  the  principal  watershed,  in 
Biime  parts  of  the  state  the  later  sedimentary  rocks  rise  much 
higher  and  give  origin  to  numerous  streams  which  reach  the  main 
valleys  at  considerable  distance  from  the  granite  areas.  Such  an 
elevated  area  of  sedimentary  rocks  occurs  in  southern  Minncuta, 
forming  there  the  summit  of  a  second  water-ahed.  Freeborn,  Fari- 
bault, Martin  and  Cottonwood  counties  are  probably  the  most  ele- 
vated in  the  state,  the  altitude  there  reaching  nearly  1,600  teet 
above  the  ocean.  How  much  of  this  extraordinary  elevation  is 
due  to  a  moraine-like  accumulation  of  drift,  it  is  impossible  to  say. 
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bat  probably  the  average  thickaess  nf  that  deposit  would  not  fall 
short  of  one  hundred  feet.  Streams  from  this  area  enter  Iowa 
toward  the  south,  some  also  ruaniag  northward  and  joining  the 
Minnesota  rirer.  The  course  of  the  surface  drainage  is  in  this 
caae  dependent  very  little  on  the  character  of  the  underlying  rock. 
But  where  the  drift  is  lighter,  the  direction  of  subordinate  streaois 
is  often  determined  by  the  bearing  of  the  sedimentary  rocks.  A 
stream  is  moat  likely  to  be  located  in  the  depression  caused  by  the 
erosion  or  other  destruction  of  the  outcropping  edge  of  a  soft  or 
friable  rock,  the  more  persistent  formation  adjoining  it,  above  and 
below,  forming  the  divides  between  it  and  other  streams.  Other 
causes,  however,  principally  those  superinduced  by  undulations  in 
the  strata  over  long  distances,  so  as  to  cause  them  to  leave  the  di- 
rection ol  the  principal  or  tributary  valleys,  and  the  variations  of 
level  broueht  about  by  the  unequal  deposition  of  the  drift  during 
the  prevalence  of  the  ice  of  the  glacial  epoch,  have  very  generally 
masked  the  effect  of  unequal  erouion  of  the  strata  on  the  direction 
of  surface  drainage.  One  remarkable  instance  of  the  effect  of  geo- 
logical causes  in  determining  the  location  of  valleys,  and  hence  of 
drainage  streams,  through  variations  in  the  hardness  of  the  under- 
lying rock,  may  be  mentioned.  The  Mississippi  river,  &om  a  short 
distance  below  the  mouth  of  the  St.  Croix  to  the  southern  bound- 
ary line  of  the  state,  and  to  the  mouth  of  the  Wisconsin  river 
which  joins  it  at  Prairie  du  Chien  from  the  east,  flows  through  a 
tract  of  country  in  which  the  drift  forces  acted  with  far  leas  vio- 
lence than  in  other  tracts  further  to  the  east  or  west,  or  even 
further  to  the  south.  Whatever  may  be  the  cause  of  the  compar- 
ative exemption  of  this  district  from  the  prevalence  of  the  drift  in 
that  latitude  in  other  parts  of  the  United  States,  it  is  a  fact  so 
observable  that  Mr.  J.  D.  Whitney,  some  years  ago,  denominated 
it  a  "driftleas  region,"  where  it  enters  the  state  of  Iowa.  Hence  it 
is  here,  if  anywhere,  that  the  character  of  the  underlying  rock 
would  infiuence  the  direction  of  drainage.  Throughout  this 
distance  the  bluSs  of  the  Mississippi  are  specially  elevated  and 
rocky.  The  river  has  not  infrequently  cut  into  the  formations, 
with  which  it  comes  in  contact,  a  perpendicular  depth  of  over  six 
hundred  feet,  excavating  a  channel  often  of  four  or  five,  and  aome- 
times  of  nearly  ten  miles  in  width.  Sometimes  old  channels  that 
have  been  abandoned  lie  along  one  side,  or  both,  and  are  filled 
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with  water  only  daring  the  frealiet  season,  Thronghont  this  dis- 
tance it  follows  exactly  the  striks  of  the  Lower  Silnrian  rocks. 
The  St.  Peter  sandstone,  on  which  it  enterfi  at  St.  Anthony's  falls, 
is  UDderlain  by  a  very  enduring  rOck  known  as  the  Lower  Magne- 
3ian  limestone.  That,  in  order,  is  also  anderlain  by  the  more 
erosible  sandstones  of  the  St.  Croix  ralley.  Hence  we  have  an  en- 
during limestone  rock  intercalated  between  two  easily  destructible 
sandstones.  Yet  it  is  a  remarkable  fact  that  this  limestone,  the 
stnke  of  which  would  ordinarily  form,  under  the  operation  of  nat- 
ural causes,  a  ridge  or  divide  turning  the  surface  waters  in  opposite 
directions  into  the  valleys  of  the  sandstone  areas,  forms  the  sum- 
mits of  the  river  bluffs  nearly  the  whole  distance.  The  river  has 
not  only  cut  its  channel  through  the  first  sandstone,  a  thickness 
of  over  one  hundred  feet,  and  the  Lower  Magneaian  limestone,  a 
thickness  of  about  three  hundred  feet,  but  also  into  the  lower 
sandstone  to  tbe  depth  of  two  or  three  hundred  feet,  on  which 
it  is  now  running.  At  the  present  time  the  river  lies  in  the 
strike  of  the  more  enduring  limestone,  the  overlying  sandstone 
having  retreated  from  tbe  immediate  river  banks.  Its  agency  in 
locating  the  river  is  only  manifest  by  the  existence  to  the  present 
day,  of  isolated  outliers  of  it,  in  the  form  of  the  well  knows 
"Trenton  mounds,"  on  the  eastern  side  of  the  river,  its  present 
line  of  outcrop  running  some  miles  further  west.  While  the  river 
has  been  slowly  wearing  its  way  into  the  Lower  Magnesian  lime' 
stone,  and  through  it  into  the  St.  Croix  sandstone,  on  the  line 
where  the  overlying  St.  Peter  sandstone  predetermined  it,  the  St. 
Peter  itself  has  almost  entirely  disappeared  from  the  river,  and 
been  lost  under  the  attacks  of  the  elements,  its  substance  having 
been  spread  over  the  high  prairies,  or  on  the  low  bottom  lands,  as 
the  principal  ingredient  of  the  rich  loams  which  characterize  that 
portion  of  Minnesota.  Hence  we  also  have  the  singular  phenom- 
enon of  a  slight  descent  in  the  surface  of  the  country  westward 
from  the  tops  of  tbe  bluSs  of  the  Mississippi,  in  southern  Minne- 
sota, while  tbe  streams  tributary  to  it  actually  reach  it  by  flowing 
to  the  east.  This  can  be  explained  only  on  the  supposition  that 
the  St.  Peter  sandstone  formerly  had  its  outcrop  about  where  the 
Mississippi  now  runs,  forming  then  there,  as  it  forms  now  along 
its  line  of  junction  with  the  tower  Magnesian  limestone,  a  marked 
depression  in  the  general  surface,  but  that  in  the  lapse  of  time  its 
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line  of  outcrop,  and  Deceesarily  that  of  alt  overlring  rocka,  was 
driven,  by  the  operatioQ  of  destructive  agencies,  further  to  the 
west,  leaving  the  next  lower  formation  to  round  out  the  bluds 
along  the  river.  '  The  tributary  streams,  having  once  entered  the 
Mississippi  from  the  west,  would  keep  their  beds  also  eroded  down 
to  a  level  with  that  river,  aad  woald  continue  to  enter  that  stream 
by  passing  in  like  manner  between  high  and  rocky  banks,  which 
would  attain  their  greatest  hight  juat  at  their  union  with  the 
bluffs  of  the  Mississippi.  At  Prairie  du  Ghieu  the  direction  of  the 
strike  of  the  St.  Peter  sandstone,  and  of  all  the  Silurian  rocka 
changes,  and  posses  away  from  the  Mississippi  valley  toward  the 
east.  But  the  Wiscoa«in  river  bears  the  same  relation  to  the  St. 
Peter  sandstone,  running  along  its  ancient  line  of  bearing,  ita  main 
outcropping  edge  being  driven  away  from  the  immediate  valley 
toward  the  south,  while  outliers  on  the  northern  side  attest  its 
former  prevalence  intact  over  the  whole  valley, 

Enough  has  been  said  to.  show  the  importance  of  a  knowledge  of 
elevations  above  a  common  level  at  all  ascertained  points  through- 
out the  abate.  Efforts  have  been  made  to  obtain  the  hypsometrical 
data  of  the  state  complete  up  to  the  present  time,  so  far  as  indica- 
ted by  railroad  or  other  surveys.  The  following  liat  of  elevations 
is  the  result.  To  this  list  additions  will  be  made  from  time  to 
time.  The  figures  show  the  altitudes  of  the  points  named  above 
lake  Superior,  and  above  the  ocean.  When  not  otherwise  men- 
tioned, the  points  given  are  on  the  grade  of  the  road. 
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Oh  fht  Unt  of  tht  Lake  Superior  it  Mieeiatippi  R.  S. 


.PUaMISHED  BT  A.  J.  HILL. 


Mitea 
Dalntb. 


Feet 

lake  Sa- 
perior. 


0     Surface  of  lake  Superior  it  Dulnth  id  Kid 

0     Dnlnth 

21     TbomRon.    Dalles  of  the  St.  Louie  river 

93     Hifcheat  point  od  eatire  line,  both  of  grade  and  na- 
tural Bur&ce 

45     Hoose  lAke  depot 

60      KeUle  Kiver  depot.    (Ground  a  little  to  tjie  north 

and  «onth  ie  15  to  20  feet  hiffhur) 

78     Hinckter,  at  Qrindetone  river 

Lowest  pluce  between  Eintkley  and  next  Bummit, 

tirade 

80     Snmmit,  grade 

86     Snmmit,  (iO  feet  higher  than  at  H  mile  to  the  N. 

or  S.),  grade 

90     Pine  City,  at  Snake  river 

Two  and  a  half  miles  south  of  Snake  river,  at  sum- 
mit, urade 

101      Rush  Citj,  at  creek 

DescendiDR  graduallf  from  Rush  Citj  to  Qoose 

Goose  creek,  grade 

Between  QooBe  creek  aod  N.  Branch 

113      N.Branchderot 

Between  N.  Branch  and  Wyoming 

125     WfomiDg,  at  the  river,  grade 

125      Wyoming  depot # 

129     Foreit  Lake  depot 

Vil  Sammil  between  Forest  Lake  and  Rice  creek. 
ISiJi  Rice  creek,  grade 

Coantiy  generally  level  for  five  miles  south  of  Rice 

137H  Centerville  depoL 

U2^  White  Bear,  junction  to  Stillwater 

145M  Summit  between  White  Banr  lake  and  St.  Paul  (8 

feet  cut),  grade 

151     Between  Hiolen's  joke  and  St  Paul 

1&4     Lowest  known  water  in  Miss.  K.  1 

^St.  Psnl [Eitreme  range  ' 

154     Uigbnt  known  water  in  Miss,  f        19  fest.        i 

R.at  St.  Paul J 


1031 
1010 
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AHNUAL  EBPOBT. 
Oh  th»  lint  of  lh»  Northern  PacHie  R.  R 
PUBNISHBD  BT  W.  UILSOB  BOBEBTB,  CHIBF  I 


DuIdU)  (lerul  of  L  Saperior)  about 

JanctiOD  (natutal  groiud) 

2  Junction  (irrade) . 

Otter  creek  (bed  of  creek) 

(nator&l  ground) 

1  Norman  ((Trade) 

T  Kettle  river  (bed  of  the  river) 

7  (nstara)  ground) 

Islaod  lake  (grade)  

7  ramarack  river  (bed  of  the  river) 

9  (natural  ground) 

2  (natural  frroiud) 

J  Sicottes  (grade) 

2  Hay  river  (bed  of  the  river) 

8  tnatuisl  ground) 

4  Sandy  river  (bed  of  the  river) 

3  (natural  (CTound) 

8  (natural  groond]  

Kimberly  (grade) 

h  Bice  river  (bed  of  the  river) 

t)  (natoral  ground) 

5  8i»abagama  creek  (bed  of  creek).  

3  (natural  surface) 

1  Aitkin  (grade) 

7  Mud  river  (bed  of  the  river) 

2  (natural  ground) 

8  Cedar  river  (bed  of  the  river) 

5  (natural  Burface) 

2  Deerwood  (grade) 

6  (natural  Borfiice) 

Brainerd  (grade) ;  ■  -   ■ 

.5  MiuLBBippt  river  [bed  of  nyer) 

Banki  of  the  Miuiuippi  river  (grade). . 

,fl  Frenchman's  {giadfc) ........ . ■ 

,9  [naturrf  ground) 

.5  Gull  river  (bed  of  the  river) 

.7  (natural  groand) 

.6  Pillager  creek  (bed  of  creek) 

.2  Pillager  (grade)....... ■■■ 

,S  (natural  ground) 

.5  Crow  Wing  nver  (bed of  the  river) 

.  1  Motley  (grade) ■  ■ 

,5  (natural  gro^ind) 

3  Qajden'B  branch  (bed  of  cteet) 

,9  (natural  groand) 

3  Aldrich  (grade) .■  ■ .  ■ 

,S  Partridge  river  (bed  of  nver).. 

,3  (natural  ground) 

,6  Wing  river  (bed  of  river). 

.2  (natural  ground) 


1331 
1307 
12S7 
1311 


1240 
1215 
1214 
1262 


1237 
1204 
11^8 
1220 
119» 
1301 
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UNITERSITT  OF  HINMXSOTA. 
On  ttu  line  qf  t  'it  Norihem  Pacific  B.  H. —continued . 


Miles    I 
fiulutb. I 


11 .3  Union  creek  (bed  of  creek) 

n.9|Wa(leiia(i{nide) .. 

S4.1:  inntural  irround).- 

)6.4  Leaf  river  (bod  of  rivar) 

^4.8  New  York  Millii  (grade) 

f7.2  (natural  ground).. 

W.4  Otter  Tail  river  (bed  of  nver). . . . 

!5.6|Perham  (grade) 

K).7]  (natoral  ftround).- 

»2.60titerTaiI  river(bed  of  ite river) 

>5.4  Hobart  (grade). 

tG.V  (natural  ground).. 

W.alOtter  Tail  river  (bed  of  the  river) 
)1.4l  (natural  tiround).. 

)6.8<  Pelican  river  (bed  of  the  river). . . 

W.SiDetroit  (grade) 

10.7                             (natural  firouad). . 
lO.S'OakLake  (grade) 

18.6  AadnboD  (grade) 

14.7  (natural  (rrouod). . 
17    !  (natural  ground).. 

l9.2ILake  Park  (grade) 

M.2  Hay  creek  (bed  of  crrek) 

!6.6!Hay  creek  (bed  of  creek) 

!7.4|Butfalo  river  (bed  of  river) 

».  1 1  Buffalo  river  (bed  of  riveri 

».4'Hawler  (grade) 

11 .4i  (natarol  gronnd) . . 

t4.9Muakoda  (grade) 

tU.3l Buffalo  river  (bed  of  rivei) 

^2    |RedriverflHt«  (natural  groond)  - 

13.2  Glyndon  (grade) 

j2     Moorhead  (grade) 

.2.2|Red  rivet  (bed  of  river) 

iRed  river  banks  (natural  ground). 


1322 
1351 
1356 
1309 
1411 
1433 
1320 
1368 
IS8I 
1337 
13S6 
1404 
13£d 
1422 
1339 


1152 
1134 
1152 
1197 
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ra  AKHCAX  BEPOBT. 

On  iht  line  of  tht  St.  Paul  a  Sioux  City  and  Sioux  City  i&  St.  Paul  R.  R't 
FURNIBHED  BT  HON.  E.  F-  DBASE. 


Milei 

from 

St.  Paal. 

Above 

lake 

Superiw 

Ab«ve 

the 
ocean. 

BwUePlaine 

123 
126 
132 
151 

188 
198 
189 
206 
992 
419 
471 
582 
698 
818 
751 
846 
815 
833 
980 

52 

BlakelT 

728 

790 

110 

Madelia 

1021 

148 
IH 

Wiodora 

Wilder. 

1353 
1448 

907 
619 

245 

LeM*r» 

1221 

St.  Paul  a  Paeifie  B.  R.—Main  line. 

FBOV  THE  BEC0RD3  IS  THE  OFFICE  OF  TBS  CHIEF  EMQINSER,  C.   A. 
F.  U0RRI8.     BX  V.  H.  TT. 


Above 
lake 

Superior 

Above 

thR 

ocean. 

0 

Low  water  in  Muaiisippi  river  at  St.  Paol 

81 
102 
190 

i?i 

328 
240 

683 

0 

BInffa  back  of  the  capitol— 

5 

Summit  between  St.  Paol  and  St.  Anthonjr  {3  feet 

9.5 

Junction  at  St.  Anthony 

842 

b,  Google 


UH1V£B31XY  OP    MISNBSOTA. 
8    Paul ,t Paeilic R   R —Mainline— contiiu'td. 


HSn 

tiom 
Sl  Paii[J 


Above 

lake 
Snpenor 


Wi 


Miaunippi  R.  (lovwater)  at  Nicollet  ulaad,  St, 
AnthoDT 

UinneapoliB  Btation 

HioBissippi  R.  (low  water)  half  mile  below  St.  An. 
thooyfeili 

Self  1  lake  (water) 

Wayzata  itatioD 

Lake  Hinnetonkii  (water) 

Lonfi  Lake  atatioD 

Crow  KiTercrouinit  (track) 

Waveriy  station 

Twelve  Mile  creek  (track) 

Howard  lake  

Sonithlake 


Sucker  creek  (brack) 

Sacker creek  (water)  .>.. 
Cokato 

(Tollinwood  creek  (track).. 


Level  of  matah.. 


Swede  Qrove  itatiou. 

Andenon'i  hill  (cat  15  feet) 

I  Summit  (At  water) 

ICutlOHfeet 

Hifcbeat  point  on  line  (cuts  feet). . .. 
V^  lolliDg  anrfacs  to  Kandiyohi  stat 

Willmar  Btation  (at  Foot  lake] 

Pt  Joho'B 

Nearly  level  to  Kerkhoven 

Smooth  enr&oe  to  De  Graff  station. . 


151.5 
156-5 
155.6 


1  descent,  imooth  aur&ce  t 


Qradi] 


Chippewa  rivar  (bridge  track) 

Chippewa  nver  (water) 

Qmdnal  ascent,  smooth  sorfoce,  to  Clontarf  sta- 


Qradnal  ascent,  smooth  sniface,  to  UT's  mile 
poet 

Hancock  station  

Summit 

Pomme  de  Terre  river  (track) 

Pomme  de  Terre  river  (water) 

Uorrii  station 

Sammit(]6rB  mile  post) 

Smooth  sorfoce  to  Iwunelly  station 

Gradual  descent,  smooth  inrface,  to  Herman  JstA- 
tioo .. 
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M  ANNUAL  BEPOBT. 

St.  Paul  <t-  Paeifie  B.  R.—JtaiH  tin4—twiliiiutii. 


Mile* 

Above 
).ka  Sq- 
perior. 

Above 
the 
ocein. 

184.6 

mooth  OTrface  to  Muitinka  creek 

424 
420 

:)93 
380 

380 

3^7 

1026 

982 

217 

Smooth  surface  to  Breckenridfra  station 

58 

5<.  Paul,  Stilhcaler  rf  Tnylor'a  Fall*  R.  R 

OOPIBD    FROM    PBOFILS    UT    THE  OFFICE  OF   THE    CHIKF    ENGINEER, 
J.  8.  8EWELL,  BT  N.  H.  W. 


Miles 
St  Paul. 


Above  I  Above 
lake  Su-|  the 
penor.  ]  ocean. 


St.  Paul.     Low  water  id  Mississippi  river.  - . . 
St.  Paul.    Hiirh  water  in  Hiigiisippi  river. . . 

.SJanction  withSt.  Paul  »  Pacific  K.  It 

CrosaiuK  of  L.  S.  and  H.  B.  It.,  Phalen's  cre^ 

(track) 

Grade  of    L.  S.  and  U.  B.  B.  here  ia  20  feet 

Phalen's  creek  (bottom)  third  croceinir 

liroken  surface  to  second  CToesiait  of  Phalen's  creek 

(track) 

Phalen's  creek,  second  cromiug  (bottom) 

.5  Broken  sarface  to  fint^cros^inK  of  Phalen's  cieek 

(track) 

.5  First  croasioftof  Phalen's  creek  (bottom) 

.5  Broken  sarface  to  creek  at  AmeH'farm  (track).. 

■  h  Cceek  at  Amea'  farm  (bottom) 

Broken  ascent  to  benQninfr  of  descent  to  the  Hii' 

sissippi  river  (cut  15  feet) 

5  Broken  surinc  to  tamarack  iwamp  (track).-.. 

5  Tamarack  swamp  Cnaturul  surface) 

Summit  one  mile  west  of  Oakdale  station  (cat  10 

feet) 

Oakdale  statJoD 

Broken    sur&ce    to    the    level    of    Lower    Bass 

Uke 

Level  of  Upper  Bass  Uke 

Lake  Elmostotion..... 

Nearlr  level  and  smooth  snr&ce  to  road  on  east 
line  of  Oakdale 
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VHITBRSITT  OF  IttNNBSOTA. 
t.  PauJ,  StUlwattr  <t    Ta^Utr'a  Falh  R.  R  .—eontintud. 


from 
St,  Paul. 


Above 
lake  Sd- 


Summitfoarmiletfrom  Stilltratei 

15.S  Jouction  W.  WiBCODBin  R.  R.  (oQt  17  f<3et). . . . 

17.5  Brokea  descent  to  marsh  (bottom) 

17.6  Center  of  gravel  ridjie,  one  and  a  half  mile«  from 
8tiIIwfl«r  (cut  50  feet) 

Broken  descent  to  bifth  water  at  Stillwater 

Low  water  in  St,  Croii  Itike  at  Stillwater I 


Branch  line  of  the  St.  Paul  4;  Pacific  R.  S.,  from  St.  Anlhong  to  Brainerd. 


FBOH  THE  BBOORDB  IN  THK  OFFICE  OF  THE  OHIBV  iENOOTBIR,  C.   A.. 
F.  MOBItlB.      ABSTRACTED  BY  N.  H.  WIKCHBLL.      . 


Hitee 
St.  Panl. 


Above 
lake  Sn- 


.5  Junction  titSi  Anthon; 

Manoniin  (Fridley) 

Kice  creek  (water  level) 

.5  Coon  creek  (water  level) 

.5  Rnm  river  (water  level) 

Elk  Rtver  station 

Elk  river  (water  level) 

Big  Iiake  station 

Becker. 

Clear  Lake  station 

h  ^t  Cloud,  E.  shore  of  Mississippi  river 

St.  Cloud,  W.  shore  of  MississipDi  river. . 

MisHissippi  river  at  St.  Cloud  bndite 

Mississippi  river  at  Ssuk  Rapids  (water).. 

Sank  Rapids  station 

Watab  station 

Little  Rock  river  (track) 

Little  Rock  river  (water) 

Rice's  station - 

Platte  river  (track) 

Platte  river  (water). 

Koyalton 

Smooth  surface  to  Little  Falls  (track) 


1IU 
1130 
1172 


by  Google 


56  ahmual  bbfobt. 

Branch  Um  of  th^  St.  Paul  <t  Padfie  R.  £.,  from  St.  Atahonj/  to  Braiti^rd— 
eonlinued. 


Above 
Uko  Su- 
perior. 


iaj.5 

138.5 
134. 5 


Fort  Riple; 

Nofeasippi  riTer  (water) ■ 

Crow  wing 

Buffalo  creek 

Bnffido  creek  (low  water) 

Summit  between  Buffalo  and  Buckhom  creeka.. 

Bockbom  creek  (track) 

Backfaom  creek  (low  water) 

Broken  miiface  to  Brainerd  (N.  P.  June.) 


1186 
1203 
1172 
120t 
1164 
11B9 
1206 


Lin*  of  ttu  Si.  Vincent  hraneh  of  the  St.  J^ul  a  Pae^  B.  B. 

ABSTRACnSD  FSOU  THB  BB00RD3  IN  THB  OFFIOB  OF   THE  O^IBP  BMQE- 
KBEB,  O.  A.  F.  SfORKIS,  BT  N.  H.  WINOHBLL, 


UUes 
St  Paul. 


Above 
lake  Sa- 
peiior. 


E.  St.  Cloud  atation 

Low  water  in  Miuisiipfii  river  at  St.  Cloud 

W.St.  Cloud ■. 

Sauk  ri»er  (track) 

:  river,  fiwt  croaaiag  (water) 

Sharp  ridfiie  (cut  15  feet) 

St.  Jowph 

Watab  creek  (track) 

Sbarp  ridge  [cut  17  feet) 

Broken  aurfuce  tosomtuit 

Broken  Burface  to  Avon 

Broken  aurtace  to  Two  rivera  (water) 

Broken  surface  to  Albany 

Broken  surface  to  Bammit  near  OS's  mile  poat 

Broken  surface  to  Getchell'B  creek  (water) 

Broken  surface  to  Freeport  (a  summit) 

Broken  surface  to   Sauk  river,  second    crossinK, 

Brokeo  suriace  to  Uelrose. 

Smooth  surface  to  third  rroaains  of  Sauk   nver, 

(track) 

Third  urossiDK  of  Sank  river  (watn) 

Broken  aur&ce  to  summit  (cut  15  feet).  Sec.  24,  T. 

126,  B.34 


1138 
U17 
1123 
1188 


by  Google 


nmrBBSITY  OF  UINMISOTA. 
lAtu of  tkt  St.  VineeiU braiu\<^  Iki St.  Paul   a    Pacific  S. . 


HilM 

from 
St.  Pdal. 

Above 
lakeSa- 
perior.. 

Above 

the 

116 

Broken    auiface   to    fourth   crowiiiK    Sank  river 

625 
600 
640 
693 

ai 

722 
723 
793 
727 
754 
803 
759 
778 
803 
760 
730 

745 

769 

623 
887 
735 
750 

630 
696 
692 
596 

462 
417 

522 
4B9 
487 
464 
496 
505 
429 
419 
405 
390 

323 

•m 

121 

125 

131 

Ondnlatinfrmirlaoa  to  Wett  Union  atatioD 

Broken  Mirfiice  to  Oaakia  itatum 

1824 
1330 

136 

Nelwn 

1356 

14-2 

Broken  mrface  to  AJeiandria 

1380 

160 
J61 

Evaiisville  station  (cut  twenty-oitrht  feet,  fiU  imme- 
diately of  fifteen  leet) 

Verj   broken  Bur&ce    to  sammit  (cat  of    thirty 

1347 

166 

Very  broken  enrface  to  lake  Christina  (cut  and  fill 

169.5 

Very  brokeu  nirface  to  eummit  (cnt  Sve  feet) 

1289 

176 
179 

Very  broken  mrface  to  mimmit  (cat  three  feet) 

Very  broken  dCKent  to  Pomme    de  T«ro-  river 

1352 

180 
ltt6.5 

Broken  Burfkoe  to  Tamuh  station ..     .. 

1198 

187 

Mi 
200 

NOTB.— f  ■««  milt  pMt  131  to  188  tlure  art  frc- 
qutnt  Jilla  and  cid». 
Bed  River  Falls  station 

Sec.  1.  T.  133.  K.  4S  ...._. 

1124 

1101 
1069 

210 

220 

1021 

238.5 

Smooth  snrface,  alow  deacent  to  GlyDaon(N.  P.  R 

925 

923 

b,  Google 


ASHUAL  RZfORT. 


Line  of  tfie  SL  Vincent  branch  of  ike  St.  Paul  tt  Paeijie  R.  R.— continued. 


St.'pw 


er  (water)  - 

■r  (bottom)  

Tel  aarface  to  Averill  fitation 

fetce  to  Falton  station 

face  to  BoruDBtatioD 

■&M  to  Wild  Bice  river  (track) 

river  ( wat«i') 

river  (bottom) 

■face  t«  Mxnh  river  (water)        

face  to  Rolette  atatioo > 

face  to  Beltrami  Btotiou 

■face  to  Sand  Hill  river ■ 

rface  to  KJttaoD  staUon 

■face  tot  poflirstblutf.  Red  Lake  R.. 

iver  (track  on  bridge). .  -  -       < 

■iver  (water  level) - 

'iver  (bottom) 

tf  onN.  aide  Red  Lake  river 

The   PalUif  II  juat   a  mitt  aermt   it'n 

'  dtfined  bluffs. 

rface,  irentle  ascent  to  dammit . 

faceto3l0'«milepo«t 

'face  to  32Q'a  mile  post 

face  to  SSO's  mile  post. ■ 

face  to  Snake  river  (water) - 

rface  to  340'a  ciile  post 

face  to  Middle  river  (track) 

!r(  water) 

» (bottom) < 

■race  to  Sec.  8.  T.  157.  R,  48 

'lace  to  Tamarack  K.  (track, 

raiqarack  R,  (water) 

Tamarack  R.  (bottom). 

Smooth  Burlace  to  S.  branch  of  Two  river*  (track). 

S.  lirancb  of  Two  rivera  (water)  

3.  branch  of  Two  rivera  (bottom) 

Smooth   surface   to   North   branch   of  Two  r 

(track) 

N.  branch  of  Two  rivers  (water) 

M.  branch  of  Two  rivera  (bottom) 

Smooth  surface  to  :(92's  milo  post 

Slow,  iirCKiilar  deacent  to  the  immediate  bank  of 

Red  nver  (track) 

St.  Vincent  (bank  of  Red  river) 

St.  Vinoent  I  bottom  of  Red  river) 

St,  Vinrefit  (hi^h  water  of  1866) 

St.  Vincent  (uau  a  I  wster  -lurface),      
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UNITERSITT  OF  HDIHBaOTA. 

On  the  liHfo/lhe  Southern  Minnesota  R.  R. 

PCRKI3HBD  BT  CHIEF  ENflDTEER  H.  W.  HOLtBT. 


J 

s 

1 

1 

■5 

a 

eg 
1 
1 

i 

30 
48 

Siand  CrOMiDR  Mim.  R.  opposite  La  Crosse 

tusbford 

12 
96 
215 
273 
676 
712 

im 

588 
622 
470 

4M 
b99 
765 
66  > 
777 
819 
701 
636 
608 

36 
120 

239 
2OT 
700 
736 
812 
612 
646 
494 

412 
514 
623 

78B 
696 
801 
843 
725 
660 
63-2 

fi.'iS 

638 
722 

Ki 

skonr's  (Sec.  20,  T.  Ifrf.  R.  10). 

899 

t3 

Gnmd  Meadow  (Sec.  W,  T.  103,  R.  15) 

1338 

103 

Umsejr  (Rrade  Mil.  ajid  St.  Paul  R.  R. ) 

1214 

166 

10£6 

167 

Water  in  Blue  "Wth  river  (me  mile  west  of  Win- 

Sec.  I,  T.  103,  R.  33 

Sec  :-5,  T.  10*.  R.  36 

1225 
1391 

GrahBin  late  (water) 

Sec  y.  T.  109.  R,  22 

1445 

1827 

Sec  36,' T.  101.  R.  24 

Sec.  31.  T.  101.  R  24 

1234 

b,  Google 


AJfMDAL  SEPOBT. 


IV. 

THE  SURFACE  GEOLOGY. 


The  amount  of  time  devoted  to  the  phenomena  of  the  drift  has 
neceBBarily  been  Bmall.  A  aufficieot  nnmber  of  &cts  on  which  to 
base  scientific  opinions  have  not  yet  been  obtained  to  warrant  the 
announcement  of  any  discoveries;  obaervAtions  have  been  made 
however,  that  confirm  theories  lately  advanced  as  to  the  origin  of 
tht^  clays  which  make  up  a  great  portion  of  the  drift  of  the  North- 
west. The  great  mass  of  clay  charged  with  gravel,  and  often  with 
boulders,  is  found  to  be  of  glacier  origin.  This  deposit  is  gener- 
ally blue,  but  in  the  eastern  part  of  the  state  it  is  reddish  or  copper 
colored.  It  is  made  up  almost  entirely  of  transported  materials) 
and  its  red  color  in  the  direction  of  the  iron  ore  beds  of  the  lake 
Superior  region,  seems  to  be  due,  as  some  time  ago  suggested  by 
Col.  Charles  Whittlesey.*  to  the  greater  contained  quantity  of  iron 
oxide,  consequent  on  the  continued  action  on  and  the  transport- 
ation of  lai^  portions  of  those  rocks  by  the  forces  of  the  glacial 
period.  This  deposit  lies  on  the  striated  rocky  surfaces,  or  b  sep- 
arated from  them  by  a  thin  atratum  of  gravel  or  sand  which  Lsual- 
ly  supplies  water.  The  boulders  embraced  in  this  h&rdpan  deposi- 
are  very  often  striated  and  polished  in  the  same  manner  as  the 
bedded  rocks  below.  It  also  embraces,  but  rarely,  lenticular  beds 
of  stratified  gravel,  or  sand  and  gravel  mixed  without  stratification. 
In  some  instances  it  has  been  seen  to  inclose  nests  of  boulders  and 
gravel,  compactly  deposited  and  detached  from  other  similar  de- 
posits. In  other  cases  a  spur  or  lip  from  the  hardpan  will  rise  above 
the  main  moss,  and,  bearing  off  diagonally  to  the  right  or  left,  will 
partially  enclose  on  the  lower  side  a  few  feet  of  stratified  materials 
of  sand  and  gravel.  Indeed  along  the  valley  of  the  Mississippi,  and 
in  regions  of  rough,  rocky  surfaces  its  upper  portion  is  very  apt 
to  be  replaced  by  stratified  deposits  of  sand  and  gravel  variously 
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alternating  with  eacli  other  and  with  irregalar  patches  of  the  same. 
In  these  cases  the  bonlders,  derived  from  the  oriitinal  unassorted 
mass,  are  apt  to  lie  also  in  layers  or  pockets  by  themselves,  their 
interstices  filled  with  coarse  gravel.  Throaghout  much  of  the  cen- 
tral portion  of  the  state,  and  especially  in  Carver  and  McLeod 
counties,  where  it  has  recently  been  exposed  in  numerous  cuts  along 
the  line  of  the  liastiagB  and  Dacotah  railroad,  this  hardpan,  or  un- 
assorted glacier  drift,  rises  to  the  surface  with  uo  overlying  strati- 
fied beds.  Large  boulders  of  more  northern  origin  are  uniformly 
met  in  these  cuts,  even  if  they  be  but  a  few  feet  below  the  surface. 
Sometimes  a  thickness  uf  more  than  a  hundred  feet  may  be  seen 
presenting  no  essential  variation  in  outward  characters  or  contents. 
Its  color  when  freshly  exposed  at  considerable  depth  is  blue,  but  it 
has  everywhere  become  oxidized  below  the  surface  to  the  depth  of  , 
fifteen  or  twenty  feet,  and  it  then  assumes  a  yellowish  ash>color. 
It  has  been  noticed  that  in  Minnesota  this  deposit  varies  greatly  in 
thickness.  There  is  an  area  in  the  southeastern  part  of  the  state 
where  very  little  of  it  is  found.  The  rocks  stand  out  prominently  in 
blufia  and  terraces  caused  by  their  various  capacity  to  withstand  the 
elements,  covered  with  very  little  besides  the  decomposed  debris  of 
their  own  beds.  Yet  in  this  portion  of  the  state,  which  seems  to 
be  an  extension  of  the  so-called  "  driftlass  region  "  of  Iowa,  the  val- 
leys on  being  excavated  for  cellars  and  wells  reveal  a  clay  charged 
with  pebbles  and  sometimes  large  bonlders.  This  clay  is  said  to 
contain  fragments  of  vtooi  and  leaves  half  decomposed.  Sufficient 
examination  has  not  yet  been  made  to  show  the  relation  of  this 
blue  clay  in  the  southeastern  portion  of  the  state,  containing  vege- 
table deposits,  with  the  vast  sheet  of  blue  clay  containing,  so  far 
as  known,  uo  vegetable  or  other  remains,  which  is  spread  over  a 
greater  portion  of  the  entire  state.  It  seems,  however,  to  be  of  older 
date,  and  may  consist  of  the  remains  of  a  previous  glacial  sheet, 
which,  under  the  action  of  the  last  glacial  epoch  was  subjected  to 
erosion  and  wash  but  was  not  replaced  by  fresh  deposits.  In  that 
way  the  vegetable  growths  of  the  surface,  accumulating  between 
the  periods  of  the  two  glacial  epochs,  would  be  buried  in  the  de- 
pressions to  various  depths  beneath  the  debris  from  the  hillsides, 
and  considerable  beds  of  peat  or  even  an  entire  soil  would  be  pre- 
served, while  toward  the  north  the  movement  of  the  glacier  ice  en- 
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tirely  destroyed  and  remored  the  ancient  soils.  The  thickness  of 
this  hardpFm  at  Fargo,  D.  T.,  on  the  line  of  the  Northern  Pacific 
railroad,  as  revealed  by  the  drillintt  of  a  -well,  was  found  to  be  one 
handred  and  fifteen  feet.  It  there  lies  below  a  hundred  and  five 
feet  of  variously  stratified  clay,  gravel  and  sand. 

This  deposit  is  spread  out  in  a  vast  sheet  over  much  of  the  states 
of  Minnesota,  Wisconsin,  Iowa,  Illinois,  Michigan,  Indiana  and 
Ohio,  and  it  is  locally  covered  by  a  fine,  stratified  clay  which  has 
been  named  by  the  geologists  of  Canada  "  Erie  clay, "  although  the 
two  have  sometimeB  been  confounded.  It  has  never  been  known 
to  contain  fossils,  either  of  vegetables  or  animals.  As  clay  it  is  en- 
tirely unstratified,  but  it  may  embrace  irregular  beds  of  stratified 
materials,  and  above  may  become  replaced  by  assorted  gravel  and 
sand,  the  whole  being  of  the  same  age.  As  to  its  manner  of  depo- 
sition it  is  believed  to  be  the  immediate  product  of  the  ice  of  the 
glacier,  and  was  gently  let  down  on  the  surface  of  the  rocks  that  it 
so  effectually  conceals,  by  the  slow  thawing  and  withdrawal  of  the 
ice.  It  must  have  been  largely  frozen  in  the  body  of  the  ice  in 
regions  far  to  the  north,  but  by  the  superficial  wasting  of  the  glacier 
as  it  advanced  into  warmer  latitudes,  it  gradually  formed  a  layer 
coveting  the  surface  of  the  ice  in  much  the  same  way  as  it  now 
covers  the  rock.  Such  underground  ice  is  known  to  exist  at  the 
present  time  in  several  places  in  northern  latitudes.  Wherever 
streams  of  water  gathered,  incident  to  the  dissolution  of  the  glacial 
ice,  the  materials  of  the  drift  were  assorted  and  often  handsomely 
arranged  in  oblique  stratification.  This  would  occur  especially 
along  the  main  valleys,  and  in  crevasses  that  might  result  from  the 
passage  of  the  ice  over  rough,  rocky  surfaces.  Streams  running  in 
such  crevasses  would  wear  their  beds  deeper  into  the  ice-sheet  and 
perhaps  to  the  bed-rock  itself.  All  drift  materials  precipitated  into 
such  crerasses  by  the  motions  of  the  ice  would  be  washed  and  as- 
sorted, and  the  finest  portions  would  be  entirely  carried  away. 
Upon  the  entire  withdrawal,  or  dissolution  of  the  ice-sheet  a  ridge 
of  gravel  and  sand,  containing  boulders  and  suggesting  the  common 
name  of  "  hog's  back,"  would  mark  the  place  where  sucn  a  stream, 
had  its  bed.  When  the  slope  of  the  country  was  away  from  the 
foot  of  the  glacier,  or  in  the  direction  of  its  motion,  the  streams 
would  be  likely  to  carry  away  the  clayey  portions  of  the  drift, 
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le&vinff  only  stratified  sravel  and  sand  along  the  ralleys  of  the 
water  courses;  but  where  the  slope  of  the  conntry  was  toward  the 
ice  foot,  as  in  the  Maamee  valley,  in  Ohio,  and  in  the  valley  of  the 
Red  river  of  the  North,  the  fine  parte  would  be  laid  down  over  the 
uostratified  drift  in  horizoutal  laminations  of  fine  day  and  sand. 
A  lake  of  standing  water  woald  be  formed  about  the  foot  of  the  ice, 
with  an  outlet  southward  through  the  lowest  drainage  valley  ac- 
cessible.* It  is  authentically  reported  that  at  the  present  time  this 
very  circnmstance  occurs  in  the  Red  river  valley  in  seasons  of  un- 
usual severity.  The  mouth  of  the  river  is  completely  frozen,  or  so 
obstructed  by  ice,  that  the  whole  country  for  several  miles  in  width 
is  submerged  sometimes  below  forty  feet  of  water.  In  such  cases 
the  discharge  must  be  by  the  Minnesota  valley.  Big  Stone  lake  and 
lake  Traverse  becoming  one.  About  ten  years  ago,  when  these 
lakes  were  so  united,  an  effort  was  made,  and  nearly  with  success, 
to  float  a  steamboat  across  the  continental  water-shed  from  the 
Minnesota  valley  into  that  of  the  Eled  river  of  the  North.  There 
are  many  indications  that  the  Red  river  region  was  for  a  long  time 
covered  by  a  lake  ol  fresh  water  and  had  an  outlet  by  way  of  the 
Minnesota  valley  into  the  Mississippi  river. 

Overlying  this  hardpan  in  much  of  the  southern  part  of  the 
state,  and  covering  especially  those  portions  of  the  state  where  the 
hardpan  exists  in  small  quantities,  is  a  sandy  loam  which  forms  a 
very  productive  surface  soil,  and  is  especially  exhibited  on  the  blnfih 
along  the  Mississippi  river,  where  it  has  been  named,  in  states 
further  south,  "The  Blnff  Formation.^'  The  distribution  of  this 
material  over  the  state  is  not  well  known,  and  its  origin  remains 
yet  in  donbt.  Where  it  reaches  its  greatest  development  it  is  per- 
fectly unstratified.  Its  characteristica  are  very  uniform,  and  its  as- 
pect and  composition  are  perfectly  bomc^eneons.  It  has  been  at- 
tributed to  the  prevalence  of  a  fresh  water  lake  over  much  of  the 
Northwest.  It  may  perhaps  as  reasonably  be  ascribed  to  the  inso- 
luble residue  &om  the  rocks  tn  situ,  and  its  distribution  to  the  ef- 
fect of  surface  drunage.  The  pulverizing  action  of  the  prairie  fires 
on  the  rocks,  or  on  pebbles  contained  in  the  drift  may  account  for 
the  existence  of  this  loam  in  places  where  it  covers  the  glacier  drift 
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at  points  remote  from  streams.  It  coiitaias,  in  the  ralleys,  the 
shells  of  the  fresb-water  molluscs,  and  seems  there  to  be  perfectly 
comparable  to  ordinary  alluvinm.  The  immediate  Burface  of  this 
loam,  and  of  the  soil  generally,  in  the  central  and  southern  por- 
tions of  the  state,  is  btackened  by  the  charcoal  of  innumerable 
fires  that  have  passed  over  the  surface,  and  by  decomposing  vege- 
table remaiiu. 

The  drift  about  St.  Anthony  and  St.  Paul  shows  the  following 
general  section : 

No.  1.— Bbff 6  to  10  feet. 

No.  2. — AsBorted  materiala,  oflta  nioely  atiatified,  Mmetiaief  n- 
pUced  by  a  man  of  glacier- marked  ( !J  boulder*  and  cobble 
stonee  miogled  with  sraTel.  This  seenu  to  be  doe  to  tiie  re- 
moval by  water  of  the  clajey  portiODB  of  the  hudpan.  It  not 
nnfrequently  shows  verv  larire  blocks  and  msaset  ol  the  Tien- 
ton flafis  ("Lower  •belllimeitone."  of  B.  F.  Shamard) 10to20feet. 

No.  3.— Hardpan,  seen 25  feet. 


V. 

SKETCH  OF  THE  GEOLOGY  OF  MINNESOTA. 


1.     QBAmTIC  AMD  MBTAHOBPHIO  B0CK8. 
(a.)     Their' area. 

Under  this  designation  are  embraced  all  rocks  that  lie  below  the 
Potsdam  sandstone.  It  covers  not  only  the  granitic  nucleus  which 
first  appeared  as  dry  land,  and  those  trappean  rocks  that  are  with 
little  difference  of  opinion  pronounced  the  result  of  purely  igneous 
forces,  bat  also  the  vast  thickness  of  truly  metamorphic  strata  in- 
cluded under  the  terms  Jjaurentian  aud  Huranian. 

These  rocks  occupy  a  great  portion  of  the  state  of  Minnesota, 
croaaing  it  in  a  rudely  wedged-shaped  belt  from  the  northeast  to 
southwest.  The  soutbtrn  margin  of  this  belt  enters  the  state  from 
Wisconsin  about  three  miles  below  the  mouth  of  Kettle  river, 
crosses  the  Mississippi  about  three  miles  below  the  mouth  of  Clear 
Water  river  in  a  southwesterly  directiou.  It  also  crosses  the  Min- 
nesota river  about  three  miles  below  Fort  Kidgely  and  probably 
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leaves  the  state  near  the  northera  line  of  Pipestoae  couaty.  The 
oortbern  or  northwestern  boandary  of  these  rocka  enters  the  state 
from  the  north  ahout  midway  between  the  lake  of  the  Woods  and 
the  Red  river  of  the  North,  in  a  southerly  and  then  a  southeasterly 
direction,  to  the  vicinity  of  Pokegama  falls,  where  it  changes  its 
coarse  and  rnns  in  a  southwesterly  direction,  passing  approximately 
through  Cass,  Todd,  Stevens  and  Traverse  counties  to  the  western 
boundary  of  the  state.  These  rocks  thus  form  a  great  anti  clinal 
axis,  or  backbone  from  which  the  later  sedimentary  rocks  dip  in 
opposite  directions  to  the  southeast,  and  to  the  west  and  north- 
west, their  area  being  something  more  than  one  third  of  the  entire 
state.  North  of  lake  Superior  they  produce  a  rough,  and  even 
mountainous  tract  of  country  which  is  marked  by  a  series  of  ridges 
or  ranges  of  upheaval  NE.  and  SW.;  bat  toward  the  southwest 
tbeir  original  uneven  surface  is  so  evenly  and  deeply  covered  with 
drift  that  they  are  but  rarely  seen,  except  in  the  valleyv  of  the 
streams,  the  country  assuming  the  character  of  a  rolling  and  more 
or  less  wooded,  or  of  a  level  and  open  prairie. 

(b.)    Their  g«naral  litholoffical  characters. 

These  rocks  have  been  included  nuder  the  general  term  of  Azoic, 
from  the  absence  of  organic  remains.  The  geologists  of  Canada 
have,  however,  described  within  a  few  years  a  strangely  concre- 
tionary or  laminated  alternation  of  pyroxene  and  carbonate  of  lime, 
taken  from  the  Laurenttan  system,  which  on  microscopical  exam- 
ination has  disclosed  an  organic  structure  resembling  that  of  the 
Joraminifera,  and  has  been  named  Eozoon  Canadense  by  Dr.  J.  W. 
Dawson.*  This  discovery  carries  downward  the  horizon  of  the  be- 
ginning of  animal  life  several  thousand  feet  below  the  base  of  the 
Potsdam  sandstone;  and  the  appropriate  term  Eozoic  has  been  used 
to  describe  the  earliest  of  fosailiferous  rocks,  comprising  the  Latt- 
rentian  and  Huronian  systems.  With  this  exception  no  fossil  re- 
mains have  been  found  below  the  Potsdam  sandstone. 

The  litbological  and  mineralogical  characters  of  this  belt  of 
granitic  and  metamorpbic  rocks  are  very  complex  and  variable. 
Tbe  original  upheaved  nucleus  was  granitic,  or  syenitic  and  granitic, 
and  this  character  prevails  in  tbe  oldest  and  highest  knobs  and 
bills,  around  which  the  highly  metamorphosed  slates  and  gneisses 
imctimes  rapltHied  by  Mrpentln*,  or  logaollv,  <ot  b7 
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are  arraDged  it>  uptaraed  and  even  Tertical  beds.  Intercalated  with 
these  disturbed  beds  are  numerouB  injected  beds  and  dykea  of  toI- 
canic  trap,  the  igneoiu  origin  of  which  cannot  be  doubted.  The 
metamorphism  consists  in  &  decomposition  and  recrrstallization, 
through  the  combined  action  of  heat  and  chemical  afBnity,  of  the 
first  sedimentary  strata,  producing  irom  sandstones,  limestones  and 
shales,  talcose  argillaceous  slates,  gneiss,  quartz  and  saccharoidal 
marble,  and  in  some  instances  immense  masses  of  specular  and  mag- 
netic oxide  of  iron.  The  close  of  this  dutnrbance  inrolred  the 
OTe'rljring  Potadam  sandstone,  or  at  least  the  "  red  sandstones  "  of 
the  Northwest,  but  in  Minnesota  it  antedates,  so  far  as  known,  the 
sandstones  of  the  St.  Croix  valley  and  the  Lower  Magnesian  lime- 
atone.  It  seems  to  have  continued  to  the  close  of  the  deposition  of 
the  "red  sandstone,"  and  to  have  terminated  prior  to  the  deposi- 
tion of  the  Lingula  beds,  which  lie  without  disturbance,  as  far  as 
known,  on  the  ejected  traps,  and  between  the  red  sandstone  and 
the  light-colored  qaartzose  sandstone  which  characterizes  the  upper 
Mississippi  valley.  This  disturbance  was  thu  cause  of  fissarea  and 
dislocations  in  the  rocky  crust,  which  by  slow  degrees  became  6]led 
with  the  various  materials  composing  the  metalliferous  veins. 

Id  1841)  Col.  Charles  Whittlesey  classified  these  rocks  in  north- 
em  Wisconsin,  in  the  following  desecending  order;  {Otffen's  geol. 
sur.  of  Wia.,  Iowa  and  Minn.,  p.  42.\) 

1.  SsVIMailTAHT. 

a.  Rod  Bandatonn  {iwl  btlonging  to  tlu  mtUntorphic  nKm.) 

b.  Black  slate. 

c.  Congloineiate. 

2.  Tbappoui  Bocsa.  or  thosb  or  vaiiCAKic  obiqik. 

a.  Black  and  rea  amjKdEdoid,  and  Kreenatcne  trap. 

b.  Adffitic,  hombleniGc  and  feldepathic  rocks,  embraciiig  lyenitvs  and 

([THiiitei  of  the  ume  age. 

3.  Mktamokfhosbd  rocks. 

a.  Homblendio  lUteB, 

b.  Iron  alat«B. 

c    Black  aUtes,  in  luge,  thin,  ractanfrular  sheets. 

d.  TalcoM  slates. 

e.  Slaty  qniuti. 

4.  Qbahitic. 
a.  Syenite. 
I      "       ■'  '      "^ • "     -'  "     ■-' I  uplift, 


Messrs.  Foster  and  Whitney,  in  a  report  on  the  lake  Supenor 
land  district  in  1851,  give  them  the  following  arrangement  in  de- 
scending order: 
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umtebsity  ot  unkesota. 

Azoic  btrbk. 

Beds  of  qiuuts  and  sMcharoidal  marble. 
Cbloiite,  bloOM  uid  uvillBceonB  slate. 
Godta,  mica  and  hornblende  atate. 
IfiRXOm  KOOKS,  OT  TAIUOUB  lau. . 
Tramtan  or  twbanie  roelct. 

Muses  of  apecnlar  and  magvetic  oxide  of  irOD. 

EbnnUeiide  and  Mrpentae  rocki. 

BanU,  amygdaloid. 

GreenstODe,  or  OolerTte,  porphyry. 
Thilomit  roekt. 

Foldspu  and  quartz  rock. 


The  Potsdam  sandstone,  or  that  portion  which  is  eqatratent  to 
the  red  Bandstone,  overlies  all  the  forgoing,  and  although  very  much 
broken  by  intraaioDS  and  OTerflows  of  trap,  and  often  reduced  to 
the  form  of  a  conglomerate,  or  a  Tolcanic  tn&,  is  not  regarded  by 
Foster  aod  Whitney  aa  belonging  to  the  aeries  of  met  amorphic  rocks . 

(c.)     Their  economical  value. 

In  the  state  of  Minnesota  these  rocka  are  known  to  contain  ra- 
riable  quantities  of  gold,  silver,  copper  and  iron.  Aa  yet  no  exten- 
sire  exploitation  of  these  metals  has  been  made.  Teina  of  gold  and 
■ilver  bearing  quartz  are  known  to  occnr  in  the  vicinity  of  Yermil- 
ion  take,  and  at  other  places  on  the  north  shore  of  lake  Superior' 
Recently  gold  has  also  been  reported  from  the  vicinity  of  Red  lake. 
Veins  carrying  native  copper,  aa  well  as  the  aulphnret  and  car- 
bonate, also  occur  on  the  Kettle  river,  and  at  Taylor'a  Falla  on  the 
St.  Croix  river.  Iron  ore  in  unlimited  quantities  is  said  to  exist  in 
the  dividing  ridge  between  lake  Superior  and  Vermilion  lake.  Other 
materials  of  economic  iuiportance  also  pertain  bo  these  rocks.  The 
gray  "granite"  quarried  at  St.  Cloud  contains  both  mica  and  bom- 
blende  (or  pyroxene) ;  the  quartz  ia  alightly  amethyatine,  or  smoky, 
and  makes  up  about  one  half  the  bulk  of  the  whole,  while  unmis- 
takable feldspar  is  almost  entirely  wanting.  It  has  also  a  very  few 
minnte  crystals  of  pyrites.  It  ia  being  considerably  introduced  into 
some  of  the  largest  structures  both  in  St.  Paul  and  Minneapolis, 
and  in  various  cities  of  the  Misaissippi  valley.  Ita  composition 
rendera  it  a  very  durable  building  material,  even  more  enduring 
thaa  typical  syenite  or  granite.  Roofing  slate  is  also  one  of  the 
economical  products  of  the  metamorphic  rocka,  known  to  exist  in 
Uinnesota.    There  is  no  doabt  bat  unlimited  quantities  of  this 
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material  will  yet  be  fonad  within  the  state.  The  efforts  that  have 
hitherto  been  made  to  mannfacture  this  article  and  introdacu  it  into 
the  markets  of  the  Northwest,  in  the  vicinity  of  Thomson,  bare 
not  been  very  successful.  It  is  belitved,  however,  that  the  fsolt 
lies  not  in  the  material  itself,  but  in  the  manner  it  has  been  handled. 
For  fire-atone  the  fcalcoee  slates,  associated  with  the  Huroniaa  series 
in  the  eastern  extension  of  these  rocks  in  Michigan  and  Canada, 
are  very  well  adapted.  These  rocks  also  ought  to  supply  st«atite, 
or  soapstone,  and  no  doubt  hold  considerable  beds  of  variegated  and 
saccharoidal  marble.  It  will  be  a  prominent  object,  in  the  progress 
of  the  survey,  to  bring  these  various  economics!  resources  into 
careful  observation  and  investigation.  At  the  present  time  little 
is  known  beyond  the  foregoing  statement  of  facts,  although  pri- 
vate parties  have  made  more  or  less  detailed  surface  exploration. 

3.      THB  POTBDAIC  BAl!a>STOin. 

(a.)    Preliminary  considerations. 

This  term  is  strictly  applicable  only  to  the  sandstones  of  New 
York  state,  to  which  the  name  was  first  given,  and  to  the  equiva- 
lents of  those  strata  in  their  extension  through  the  west.  It  has 
been  abondantly  proved  that  the  red  sandstones  of  lake  Superior, 
however  disturbed  and  changed  locally,  or  however  much  increased 
in  thickness  by  the  agency  of  volcanic  outbursts,  are  the  exact 
equivalents  of  the  New  York  Potsdam.  They  occupy  the  first  posi- 
tion over  the  metamorphic  slates  of  the  Huronian  rocks  on  which 
they  lie  unconformably,  and  from  which  they  differ  in  being  bat 
slightly  and  only  locally  metamorphosed.  They  retain  usually 
their  evidently  sedimentary  characters,  and  hare  not  welt  preserved 
fossil  remains.  By  the  Oonadian  geologists  the  term  Potsdam  is 
made  to  cover  a  group  of  arenaceous  strata,  the  lower  portion  only 
of  which  is  the  real  equivalent  of  the  New  York  Potsdam.*.  In 
Michigan  the  name  is  given  only  to  the  red  sandstones,  the  over- 
lying light  colored  sandstones  being  regarded  as  a  part  of  the  CaU 
ciferous  sandrock.**  Dr.  Houghton  as  early  as  1841  distinctly  stated 
in  his  annual  report  to  the  Michigan  Legislature,  that  the  "apper 
gray  sandstone  "  is  not  conformable  with  the  "  lower  or  red  sand- 
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stone  and  shales. "  (See  bis  report  tor  1841,  p.  19.)  Id  Wiscon- 
«m  the  same  sandstone  occupies  a  wide  circular  belt  surrounding  a 
granite  center.  Tba  overlying  light^jalored  sandstones  are  found 
there  to  lie  Qnconformably  on  the  red  sandstones  where  they  hare 
been  tilted  by  volcanic  agency .f  Dr.  C.  A.  White,  of  the  geologi- 
cal survey  of  Iowa,  has  described  a  red  sandstone  or  quartzyte,  oc- 
curring in  outcrop  on  the  Big  Sioux  river  and  in  southwestern 
Minnesota,  and  given  it  the  special  name  of  Sioux  quartzyte,  prov- 
ing conclosively  that  it  is  both  older,  and  unconformable  with  the 
light-colored  sandstones  that  occupy  a  conspicuous  place  in  the 
bluffs  of  the  upper  Miasiasippi,  below  the  Lower  Magnesian  lime- 
»ione.f\  At  New  TTlm,  and  and  at  other  points  in  Bouthwestern 
Minnesota,  the  same  quartzyte  forms  some  of  its  characteristic  out- 
crops. It  rises  suddenly  above  the  superincumbent  drift,  exposing 
at  New  Ulm  about  350  feet,  with  a  dip  of  thirty>six  degrees  to  the 
north.  Its  features  here  are  easily  identiSnble  with  those  of  the 
Potsdam  at  the  rapids  in  the  St.  Mary's  river,  at  Sault  Ste.  Marie, 
Mich.  In  their  passage  to  the  west  the  overlying  light^KMslored 
sandstones  seem  to  become  more  largely  developed.  They  acquire 
a  thickness,  including  the  intercalated  beds  of  shale,  of  about  six 
hundred  feet,  in  their  exposures  along  the  Miaaisaippi  river. 

On  the  other  hand  Dr.  D.  D.  Onen,  finding  these  upper  sand- 
stones abutting  undisturbed  against  the  trap  outbursts  at  the  falls 
of  the  St.  Croix,  supposed  at  once  that  he  reached  there  the  true 
paleozoic  base.l  Fossils  gathered  there,  and  at  other  points  on  the 
upper  Mississppi,  in  these  and  associated  beds,  were  described  as 
coming  from  the  Potsdam  sandstone,  and  were  supposed  to  belong 
to  a  horizon  much  lower  than  that  of  the  Liiigula  beds  of  the  Pots- 
dam of  New  York.  The  name  has  been  still  further  removed  from 
its  original  use  by  the  Iowa  geologists,  tn  its  application  only  to 
these  upper  beds,  and  in  giving  the  name  Sioux  quartzyte  to  the 
western  representative  of  the  original  Potsdam.  Dr.  Owen,  al- 
though he  recognized  many  points  of  difference  between  the  lake 
Superior  and  New  York  Potsdam,  and  these  light-colored  sand- 
stones of  the  St.  Croix  and  upper  Mississippi,  seems  not  to  have 
noted  the  important  fact  that  the  former  are  everywhere  subject  to 
distortions  and  fractures  by  volcanic  forces,  while  the  latter  are 

-t  R.  D.  Irving,  on  the  Age  of  the  Quartzjtei,  &o.,  of  5«uk  eouaty,  Wis.,  Am  Jour., 
Feb.,  18TS. 
»  OtOlagu  of  Iowa,  lejo.    Vol.  i„p.  isT. 
;  OtOloaleiUrtportan  WlMtmtln,  Imca  and  Minnetota,  p.  BO. 
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never  knowa  to  be  distarbed  by  such  causeB.  It  is  trae  that  he 
embraces  both  the  red  and  the  light-colored  sandstonea  in  the  de- 
signation of  "Potedam,"  and  argues  at  length  to  prove  the  greater 
age  of  the  red.* 

It  is  in  accord  with  geological  precedent,  therefore,  to  separate 
these  two  sandstone  formations  under  different  names,  retaining 
the  name  of  Potsdam  for  the  older,  and  giving  proTisionelly  the 
name  of  the  St  Croix  river,  on  whioh  they  are  best  exposed,  to  the 
latter: 

The  following  reasons  may  be  assigned: 

1st.  The  Potsdam  beds  were  laid  down  before  the  close  of  the 
volcanic  disturbance  so  evident  in  the  rocks  of  the*  early  Silunaa 
and  pre-Silurian  ages;  the  Si.  Croix  beds  were  deposited  and  still 
lie  in  horizontal  layers,  unconformably  not  only  over  the  Lauren- 
iian  and  latest  trappean  rocks  of  the  Xorthwest,  but  also  on  the 
upturned  beds  of  the  Potsdam. 

2nd.  The  observations  of  the  New  York  and  Canadian  geologists 
place  the  earliest  Lingula  beds  near  the  top  of  the  Potsdam  aatid- 
stone;  this  separation  of  the  St.  Croix  beds  does  not  invalidate  their 
conclusions,  but  fixes  the  observed  paleozoic  base  in  the  Northwest 
at  some  point  higher  than  that  of  the  Potsdam.  The  wonderful 
abundance  of  fossil  Lingulas  and  other  forms  in  the  shale  abutting 
against  the  trap  at  the  falls  of  the  St.  Croix  would  furnish  pre- 
sumptive evidence  of  tbeir  existence  prior  to  that  outbnrst.  The; 
simply  have  not  been  seen. 

3d.  The  lithological  characters  of  the  Potsdam  beds  are  uniformly 
different  from  those  of  the  St.  Croix  beds.  The  former  are  hard 
and  often  vitreous,  usually  of  a  brick-red  color.  Their  bedding  is 
very  distinct,  and  often  separated  into  slaty  layers  by  partings  of 
red  shale.  They  are  strongly  marked  by  the  so  called  fucoidal  im- 
pressions. They  are  frequently  ripple-marked  and  sun-cracked. 
The  latter  are  white  or  buff-colored,  often  friable,  and  constitute  a 
heavy  bedded  or  massive  sandstone,  of  handsomely  rounded  qoartz- 
ose  grains. 

4th.  They  dififer  in  chemical  composition.  The  Potsdam  bed» 
contain  "a  considerable  percentage  of  alamina,  ranging  sometimes 
as  high  as  twenty  per  cent.,  while  of  silica  there  is  olten  less  than 
fifty  per  cent.  Their  peculiar  red  color  is  due  to  the  presence  of  a 
large  proportion  of  peroxide  of  iron,  with  a  much  smaller  propor- 
tion of  protoxide"  (Owen). 
•Geological  iurtev  0/  WUcontin.  loii>aaTtdJSlrmaota,p.  ua. 
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The  St.  Croix  beds  "  commonly  coatain  ninety-two  per  cant,  and 
npward,  of  silica,  while  of  alumina  and  oxide  of  iron  token  together 
they  have  seldom  more  than  three  per  cent"  (Owen). 

5th,  They  are  separated  hy  a  fifty-foot  bed  of  Lxngula  shale 
which  lies  at  the  bottom  of  the  St.  Croix  beds. 

6th.  The  Potadam  sandstone  has  a  thickness  of  at  least  foar  h^n^ 
dred  feet;*  the  St,  Croix  sandstone  also  has  a  thickness  of  over  five 
hundred  feet.  It  is  more  in  keeping  with  the  canons  of  geological 
DomenclatuTQ  to  give  separate  titles  to  formations  ao  well  defined 
aod  so  largely  developed. 

7th.  The  evidence  of  paleontological  difference  is  perhaps  the 
strongest  reason  for  separating  these  sandstones.  The  fossils  of 
the  Potsdam  sandstone  in  New  York  are  Lingula  antiqua  (Con.) 
and  LAngula  prima  (Con.),  a  Discina  (or  Orhicula),  and  uncertain 
imprBadona  supposed  to  be  of  a  PUurotomaria  and  of  crinoidal  re- 
mains. A  species  of  Theca  has  also  bean  described  from  Eeese- 
ville.  According  to  Prof.  James  Hall  but  three  species  are  known 
from  the  Potadam  of  New  York.  (Foster  &  Whitney's  report  .on 
lake  Superior,  Part  IJ.  p.  230).  The  fossils  of  the  St.  Croix  sand- 
stone are,  according  to  Dr.  Owen,  {Bep.  <m  the  geological  survey  of 
Wiscotmn.,  lovia  and  Minnesota,  p.  624)  the  following: 

ua  JUnnuotmUt,  (On.)  For.  l.  d.  sCb  tilloblte  bed,  90  to  lOO  re«t  bel««  F.  2. 

Peptnenii",  (On.)  " ■■  " 

"'-'- ".(On.)         "   "   sid  "  aoato220tset 


M  IntKaentU,  (i 


20DlMt 


"  {mmubMut.  [Od.i  For.  I,  d.  8rd        " 

XoMhOMfihahu  CtpjMwaen«ii,  (Oq.)     "  8rd  or  4Ui " 

■■•— '-ii,(On.)Por.  l.tLBrt  200to»)[8et 

{6n.)      "     '■ 
CuompJ^Iiu  (nwria  undeL)  For.  1 1.  Uh  "  W  I«et 

LtHirSapUmiiformIt,  lOo.i         "  b.  ZMffUla  »tiattt,  WUImc 

" ■ ^o.[OoiLjr  «  »  .. 

viapTima,  <0- ' 

OrtMi  (ipectea  r),  -  o.  r  i  < 

Crtnoidal  remtJu,  "  d.  r  ?  ? 

To  these  Mr.  Hall  adds  from  Wiaconsin.f 

X*wiiIapok((i,<H.)  Cmm^uHUM,  (two  speotes.) 

Tkeniprlm>rillatto.<H.)  AgnoOtit. 

SerpuOa  Murrhitant.  PMueenu. 

Oraptohauu  HnlUtntH,  (Front.)  OraOt  BarabuaaU.  (H.) 

OrUila.  (spacieii?^ 

*I)r.  Owon  mBkca  UifltblekQ«n  of  tbe  FoHdtim(rad  landaloDe*  of  lake  SupsHoi)  OTSr 
a*e  Iboossiid  (set.    SeaOmen'aBeporton  Wit.,  lo\pa  and  :tinnemta,p.  ISS. 
tOettogy  nf  TFi»ro»»*i  toI.  I.,  p.  so. 
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The  "  Meoominee  trilobite  bed, "  of  Foster  and  Whitney  is  placed 
by  Owen  in  the  St.  Croix  aandatone.  Of  &1I  the  abore  species  the 
real  Potsdam  sandstone  haa  afforded  in  New  York  but  three  speciea 
and  those  of  genera  that  raage  not  only  through  the  Lower  Si- 
lurian, but  hare  maintained  an  existence  to  the  present  time. 

Stb.  Hessra.  Poster  and  Whitney,  recognizing  the  paleoatologi- 
cal  difference  between  the  Potsdam  sandstone  of  New  York  and  the 
St.  Croix  sandstone  of  the  Northwest,  yet  laboring  to  prove  their 
horizontality,  suggest  that  the  striking  fossils  of  the  latter  may  yet 
be  found  in  the  Potsdam  of  New  York,'}'  havini;  been  hitherto  over- 
looked. It  would  seem  more  likely  that  the  few  fossils  of  the  east- 
ern Potsdam  have  escaped  the  eye  of  western  geologists  in  exam- 
ining rocks  of  that  horizon,  than  that  the  singular  forms  of  animals 
found  in  the  St.  Croix  sandstone  of  the  west  have  escaped  the  eye 
of  eastern  geologists.  The  following  table  of  the  number  of  species 
fonnd  in  the  state  of  New  York,  and  the  lake  Superior  district  is  of 
interest  in  this  connection.  It  was  prepared  by  Prof.  James  Hall, 
and  is  published  in  Foster  and  Whitney's  Report  on  the  lake  Super- 
tor  land  district.    Part  II,  p.  230, 
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Inspecting  this  table  we  see  the  number  of  fossils  found  in  the 
Potsdam  in  the  west,  inclading  also  those  enumerated  by  Mr.  Hall 
from  the  St.  Croix  sandstone,  is  equal  to  those  from  the  Potsdam 
sandstone  of  New  York.  From  the  Calciferols  the  proportion  of 
fossils  fonnd  in  New  York  is  225  per  cent,  in  favor  of  eastern  geol- 
ogists. From  the  Chazy  limestone  the  proportion  is  350  per  cent, 
in  favor  of  eastern  geologists.  From  the  Birds  Eye,  Black  River 
and  Trenton  limestones  the  proportion  is  244  per  cent,  in  favor  of 
eastern  seologists.    From  the  Hudson  River  group  the  proportion 

tT<Mtei»aA''>lbitatj'iBv>ort  on  Hit  lake  Si^ttrioT  land  dUtrlcL    Put  II,  p.  134. 
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is  74  per  cent,  in  favor  of  eastero  geologists.  From  the  Clinton 
and  Niagara  groupt  the  proportion  is  1050  per  cent  in  &vor  of 
eastern  seologists.  From  the  Upper  Helderherg  the  proportion  is 
Bot  known,  but  probably  woald  exceed  the  per  cent,  of  an;  of  the 
other  formations,  in  favor  of  the  eastern  geologists.  This  only 
shows  the  greater  scrutiny  with  which  the  formations  hare  been 
observed  in  New  York  than  in  the  lake  Superior  district,  and  in- 
ferentially  that  the  fossils  of  the  St.  Croix  sandstone  have  not  been 
overlooked  in  New  York.  It  seems  more  reasonable  to  sappoae 
the  St.  Croix  sandstone  is  only  another  illustration  of  the  intercal- 
ation of  arenaceous  sediment  in  the  Lower  Silurian  of  the  North- 
west, creating  really  a  new  member  of  that  series  of  rocks  and  in- 
troducint;  its  own  fossils,  and  that  the  paleozoic  base  of  the  I'ots- 
dam  in  New  York  has  not  yet  he6n  observed  in  the  Northwest. 

Notwithstanding  these  considerations  it  has  not  been  thought 
best  to  attempt  the  delineation  of  the  areas  of  these  sandstones 
separately  on  the  preliminary  geological  map  accompanying  this 
report.  They  are  there  colored  as  one  formation,  under  the  doable 
designation  of  The  St.  Croix  and  Potsdam  sandstones. 

According  to  Dr.  Owen  the  following  table  shows  the  most  per- 
sistent elements  of  stratification  of  these  great  sandstone  forma- 
tions.   [See  Oeol.  rep.  on  Wis.,  Iowa  and  Minn.,  p.  62]. 
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(b.)    Area  of  the  St.  Croix  and  Potsdam  saiidstwtes. 

The  area  here  described  embracee  that  of  the  light-colored 
quartzose  beds  of  the  St.  Croix  and  upper  Miasisaippi  vRlleyB,  and 
of  the  ferraginona  and  often  metamorphosed  red  aandstones  which 
lie  below  them.  It  can  only  be  de&ned  approximately.  It  ia  aep- 
arated  by  the  area  of  the  granitic  and  metamorphic  rocks  into  two 
belts,  one  lying  along  the  aoatheaat  aide  of  that  area  and  the  other 
along  the  northwest  side.  The  former  has  a  width  on  the  St. 
Groiz  river  extending  from  about  four  miles  below  the  mouth  of 
Kettle  river  to  a  point  about  six  miles  below  Franoonia.  It  runs 
diagonally  across  the  state  toward  the  southwest,  including  the 
counties  of  Chisago,  the  southern  part  of  Pine,  Isanti,  the  northern 
half  of  Anoka,  the  most  of  Sherborne,  Wright,  the  western  half  of 
Carver,  the  eastern  half  of  McLeod,  the  ceatral  portion  of  Sibley, 
the  moat  of  XicoUet,  the  northwest  corner  of  Blae  Earth,  the 
greater  portions  of  Brown  and  Watonwan,  Cottonwood,  Murray, 
Pipestone  and  Rock,  with  the  northern  portions  of  Jackson  and 
Nobles.  The  northwestern  area  of  these  sandstones  is  snpposed  to 
inclnde  the  counties  of  Traverse,  Qrant,  Otter  Tail,  the  northern 
halvesof  Douglas  and  Todd,  Wadena,  the  most  of  Cass,  and  the 
central  portions  of  Beltrami  and  Pembina.  There  are  likewise 
isolated  outliers  of  these  sandstones  even  within  the  area  of  the 
granitic  and  metamorphic  rocks,  and  a  small  area  also  in  the  east- 
em  part  of  the  state,  in  Carlton  and  St.  Louis  counties,  near  the 
western  extremity  of  lake  Superior, 
(c.)  lAthotogical  characters  of  the  St.  Croixand  Potsdam  sandstones. 

The  geueral  lithological  characters,  and  the  differences  between 
tbe^^  Croix  aai  the  Potsdam  sandstones  have  been  safBciently 
set  forth  under  the  head  of  Preliminary  considerations.  It  only 
remains  to  add  special  sections  observed. 

The  lowest  rock  observed  within  the  state,  lying  above  the  slates 
of  the  metamorphic  series,  is  believed  to  be  the  red  quartzyte  seen 
at  Bedstone,  near  Kew  Ulm.  Such  stone  is  said  also  to  occur  on 
the  upper  tributaries  of  the  Cottonwood,  viz:  on  Dutch  Charley's 
creek,  T.  108,  R.  37;  also  on  a  branch  of  the  Watonwan  creek,  T. 
107,  R.  31.  At  the  former  place  it  is  now  quarried,  and  is  about 
to  be  at  the  latter.  These  places,  however,  have  not  beeu  visited, 
though  the  characters  of  this  quartzyte  are  so  striking  that  the 
most  onsinlled  observer  could  not  fail  to  identify  the  stone.    At 
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Bedstone  the  beds  are  tilted  at  an  angle  of  35  to  40  degrees  toward 
the  north,  showing  their  jagged  edges  which  stick  out  along  the 
Dorth  bank  of  the  river.  The  exposed  rock  rises,  a  short  distance 
north  from  the  river  banks,  to  a  bight  of  160  to  260  feet  above 
the  lowest  exposed  beds.  In  these  bald,  lichen-covered  knobs  the 
dip  is  maintained  to  the  north  at  the  same  angle,  making  as  much 
as  350  feet  of  stratification  exposed.  The  8ur£ice  of  these  knobs, 
and  in  general  the  sarfoce  exposare  of  the  whole,  is  much  more  in- 
durated and  quartzitic  than  those  lower  beds  that  have  been  opened 
by  quarrying  and  by  the  cutting  for  the  railroad  grade.  It  ap- 
pears as  if  the  greatest  metamorphism  had  taken  place  over  the 
surface,  the  lowest  strata  seen  being  more  perfectly  bedded  and 
thinner,  as  well  as  argillaceons  and  wave>marked.  The  whole  is 
of  a  reddish  color,  varying  from  brick-red  in  the  lower  beds,  to  a 
dork-red  or  purplish  hue,  iu  the  highly  metamorphosed  portions. 
It  sometimes  shows  a  finely  pebbly  structure,  and  some  small  spots 
of  a  softer  texture,  which  on  fracture  have  some  appearance  of  a 
greenish  impure  chert,  or  of  a  serpentinons  or  epidotic  composi- 
tion. These  greenish  spots  are  closely  impacted  in,  or  chemically 
united  with  the  mass,  as  if  derived  from  it.  Other  parts  are  more 
plainly  a  sandstone,  much  less  glassy  on  fracture,  showing  all  the 
characters  of  the  Potsdam  sandstone,  as  recognized  in  the  lake  Su- 
perior district.  The  following  characters  indicate  the  Potsdam  age 
of  this  outcrop  of  red  quartzyte. 

1.  Its  red  color,  spotted  with  lighter  color,  even  to  cream  color. 

2.  Ripple  marks  and  mud  cracks. 

3.  Worm-marks  and  fucoids. 

4.  Thin  laminffi  of  shale  separating  the  beds. 

5.  The  very  observable  and  regular  bedding. 

6.  The  impossibility  of  setting  any  limit  between  the  evidently 
sandy  and  sedimentary  portions  and  the  quartzitic  and  meta- 
morphosed portions.  They  pass  one  into  the  other  in  the  distance 
of  twenty  feet. 

7.  The  highly  tnclined  position  of  the  strata. 

8.  Its  arenaceous  character,  taken  as  a  whole,  in  distinction  from 
the  talcose  and  slaty,  or  the  hornblendic  and  the  micaceous  nature 
of  the  Huronian. 

A  singular  phenomenon  was  observed  on  these  knobs,  indicat- 
ing the  recent  activity  of  volcanic  foroea.  About  sixty  rods  north 
from  the  railroad  cut  the  superficial  heavy  quartzitic  beds  are  tossed 
ap  on  their  edges  in  opposite  directions,  over  a  space  of  a  couple 
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of  square  rods,  some  blocks  of  ten  feet  long  and  four  or  five  feet 
thick,  staDding  exactly  on  their  edges  near  the  point  of  outburst. 
These  pieces  are  all  lichenona  and  weathered,  indicative  of  the 
great  age  of  their  exposare  in  that  condition.  The  whole  place 
looks  ver;  much  as  the  tilted  beds  in  a  quarry  immediately  after 
the  diacliai^e  of  a  blast  of  gunpowder.  In  thn  center  of  the  place 
where  the  beds  are  most  disturbed  and  broken  fissures  and  open- 
ings in  the  deeper  seated  strata  may  be  seen,  while  one  large  open- 
ing descends  down  nearly  perpendicularly  into  the  rock.  The 
positioDS  of  these  loose  pieces  which  are  ondeniably  torn  from  the 
beds  near  where  they  tie,  indicate  the  operation  of  some  powerfdl 
sabterranean  fbrc«  since  that  part  of  the  state  was  subjected  to  the 
levelling  process  of  glacier  ice. 

The  Lingula  ahale,  at  the  &lts  of  the  St,  Croix  river,  is  believed 
to  hold  a  place  stratigraphically  above  the  sandstone  at  Kew  Ulm, 
although  at  that  place  a  trap  ootharst  entirely  screens  the  actual 
superposition  from  observation.  These  shale  beds  there  abut  con- 
spicuonsly  and  almost  horizontally  against  the  trap  rgck  which 
rises  on  nearly  all  sides  to  the  hight  of  two  or  three  hundred  feet. 
At  the  village  of  St.  Croix  Falls  a  little  creek  enters  the  river  at 
the  foot  of  Georgia  street.  Just  as  it  joins  the  river  it  passes  over 
six  or  eight  feet  of  green  shale  filled  with  Lingulce  and  Orbiculte, 
of  which  there  seem  to  be  several  species.  The  shale  is  extremely 
rusty  with  iron  in  all  crevices  and  partition  planes,  owing  probably 
to  the  oxidation,  by  the  ranniug  water,  of  the  fine  crystals  of 
pyntes,  with  which  much  of  the  shale  is  crowded.  After  an  ob- 
scored  interval  of  several  feet,  believed  to  he  occupied  by  this  shale, 
at  a  point  further  up  the  creek,  the  water  passes  over  about  ten 
inches  of  coarse,  rusty  sandstone.  Still  further  up  tliis  creek  prob* 
ably  similar  shale  underlies  the  immediate  surface.  Tet  the  hills 
of  trap  rock  rise  suddenly  within  a  quarter  of  a  mile  of  the  river, 
to  the  hight  of  over  150  feet.  Further  up  the  river,  other  creeks, 
entering  £rom  the  east,  expose  the  same  shale  along  their  sides,  or 
in  their  beds.  At  one  point  the  immediate  bank  of  the  St.  Croix 
river  shows,  at  the  village  of  St.  Croix  Falls,  a  thickness  of  49  ft. 
8  in.  of  horizontal  bedding,  measured  by  Locke's  level.  The  dry, 
weathered  surface  of  this  bluff  has  an  asheu  color,  yet  exudes  a  sub- 
stance which  on  becoming  dry  is  yellow  and  has  much  the  taste  of 
alum.    There  are  also  interlaminated  thin  layers  of  arenaceous 
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fliiale  or  sandstone,  more  enduring.  These,  lying  in  fragments  at 
the  foot  of  the  blnff,  show  anrfaces  that  are  almost  completely  cov- 
ered with  the  brokea  or  entire  valves  of  fossil  lAngulce  and  OfhU 
cul(B,  These  fossils  pervade  the  whole  thickness  of  this  shale,  so 
for  as  here  seen,  and  they  seem  to  have  gathered  in  unwonted 
abundance  in  the  isolated  depressions  or  basins  of  the  original  trap- 
rock  surface.  Occaeional  rade  septaria  of  impure  bine  limestone 
also  contain,  bat  in  less  quantities,  the  same  fossil  bivalves. 

Section  at  ITtnofto,  in  Winona  county. 

In  ascending  order  the  next  section  observed  is  that  of  the  bla& 
at  Winona.  It  includes  also  a  part  of  the  Lower  Magnesian  lime- 
stone.   It  shows  the  following  stratification  in  descending  order: 

No.  1.— Slope  from  the  Bnmmit  to  tbe  brink  of  OlMerrator;  lloff 

(chuacier  of  rock  unknown) 20  ft. 

No.  2.— Armaoeon*  brecda,  or  conrtomeiato,  belonging  to  the 
Lotetr  JftvMMKiH  Umealong,  witn  oonudenble  calnreoaa  mat- 
ter, evpadallf  in  the  fbrm  of  patches  of  calc-spar  and  aome 
very  hard,  gnv  Umeetone,  which  u  often  vamgated  in  eobn 
of  red,  gientuih  and  pink.  It  conUina  also  obert  and  colored 
flint;  bat  tbe  flint  leema  to  be  nnited  with  the  matrix  aa  if 
prodnced  b;  chemii.'al  Mca«lion  like  tbe  oaldte.  Tbia  rock 
timne  tbe  bold  bnttrenn  which  in  many  plEice*  round  out  tbe 
gammita  of  the  blnffa  and  form  their  prominent  angleB,  aa  at 
Cattle  Bock,  on  the  Witconiin  tide,  and  on  Obeervatorv  blnS 
oppoaite  the  normal  tchool.  At  the  railroad  cuti,  above  Stock- 
ton, it  ttuidi  out  in  itoUted  pinnttdee  and  towen.  It  hat  tbe 
outward  upeot  ofa  rani^,  cavernont  and  concretionaij  brec- 
cU 36ft. 

No.  3  — Heavy,  regular  bedi  of  Loicer  Magnetian  limtttont.  These 
layera  ore  of  a  cream  color,  iiard  and  endarin^ ,  and  aomewbat 
veticnlar.  bat  very  extenairely  wroogbt  for  butLding,  Of  tfaete 
beda  99  ft.  4>^  in.  are  aeen  in  tlie  smgnlar  onllier  known  aa 
tugarioaf. 145  fL  6  in 

No.  4. — Intenaminationt  ttf  limeatone  with  taodatone,  belonging 
to  the  St.  Cnix  aandtUmt.  The  detAils  of  tbe  atratificatioD 
here  are  aa  followa,  in  deacenditw  order: 

(a.)— Homogeneoot,   incoherent,    white   tandttone, 

vwy  aimilar  to  the  Se.  POtr  aandaU>n» 2  ft. 

(b.>— Hard  tandatone,  with  contiderable  ualcareoot 
matttt,  banng  much  the  aapect  of  the  overljing 
bmeetone  with  mataei  of  common  calc-apar 8  ft. 

(&}— Friable  landatone,  white 2  ft. 

(i.l-Siune  at  (b) 5  ft. 

(e.) — Looae,  sandy  ahale,  with  fragments  of  light 

green  ahale  in  tcalet 1  ft  S  in, 

(f.)-Same  aa  lb) 8  ft 

(g.)— Same  at  (a) : 1  ft 
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<h.>— Same  a*  (b),  olmott  a  pure  and  crjitaUine  dolo- 
mite     6  ft. 

<i.}— Same  at  (a),  very  coane  graiiiB  of  rounded  tand, 
connstinn  or  purely  white  quartz,  with  lenticular 
beda  and  nuwMa  of  limeatone 10  ft. 

(j.}--Same  a*  (i),  bat  more  calcareona  and  project- 

ioff 20  ft. 

(k.) — Sandstone;  tnaMive,  with  little  or  no  calcareooe 

matter 12  ft 

(l.)-^{Ucareoiu  layen,  and  thin  sand  layers  alternat- 
inB  a«  above,  the  greater  portion  braiig  aand,  ac- 
gnoatms  aboot 65  ft. 

These  wtem^ODB  make  up  (e)  and  (f)  of  Owen's  gen- 
eral eectioii  {.ee  p.  73) 12Bft. 

Ho.  ft. — HasnTe  mural  aandttona,  paannfi  below  a  taloi.  Roen. .  ■ .    20  ft. 

So.  6. — Interral,  nDobaerved,  hid  b;  tiilaa  (ooTonng  (d)  of  Dr. 

Owen'i  oenttal  section)  ■  226  ft.  31  in 

No.  7. — Hard,  maniTe,  fermgrinona  aaiidttane>  containins  lAngvla 
((c)  of  Dr.  Uwen'B  general  section?]  This  is  seen  near  the 
tMue  of  the  eacarpment,  nearly  a  mile  abore  Obwrratory  bluff, 
seen S  ft. 

No.  8. — Slopin^r  talus,  to  the  level  of  Winona  lake IS  ft. 

Total  bight  of  blnSi S94ft.  9Hi^ 

Altbongh  other  sectioiiB  covering  more  or  less  of  the  Potsdam 
and  St.  Croix  sandstones  hare  been  taken  at  different  places,  yet 
nothing  has  been  observed  throwing  additional  light  on  the  rela- 
tions of  these  two  formations,  and  they  are  withheld  till  the  proper 
time  for  reports  on  detuled  work  by  counties, 

(d.)  FoBsils  of  the  St.  Croix  and  Potsdam  aandatones. 
It  has  already  been  stated  that  the  only  fossils  found  in  these 
aandstoaea  pertain  to  the  upper  or  St.  Croix,  and  that  in  the  lower 
which  is  more  probably  the  real  equivalent  of  the  Potsdam  sand~ 
stone  of  New  York,  no  well  defined  fossil  remains  have  yet  been 
discovered  in  the  state  of  Minaesota.  The  obscare  fdcoids  and 
worm-marks  have  indeed  been  seen;  but  their  real  origin  may  be 
regarded  as  yet  nndetermined.  For  a  list  of  fossils  found  in  the 
the  St.  Croix  beds,  in  the  state  of  Minnesota,  and  enumerated  by 
Dr.  Owen,  the  reader  may  consult  a  former  page  entitled  '^prelim- 
inary considerations. " 

<e.)    Economical  value  of  the  St.  Croix  and  Potsdath  sandstones. 

The  Potsdam  sandstone,  in  the  vicinity  of  lake  Superior  where 

inraded  by  the  disturbance  of  trap  outbursts,  is  known  as  the  most 
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highly  cnpriferoos  rock  in  the  United  States-  This  ia  not  because 
the  rock  itself  in  all  places  is  liable  to  contain  copper,  but  is  owing 
to  the  agency  of  igneous  and  perhapa  to  other  metamorphic  forces. 
It  is  also  confined  to  the  lower  portion  of  the  formation,  and  is  ac- 
companied with  the  various  forms  of  volcanic  rock  and  conglom- 
erate. What  amount  of  copper  it  may  carry  in  the  northern  part 
of  the  state  of  Minnesota  is  entirely  unknown.  As  it  occupies  a 
considerable  area  where  the  beds  are  known  to  have  been  highly 
tilted  from  a  horizontal  position,  it  is  not  unreasonable  to  suppose 
that  copper  in  considerable  quantities  may  yet  be  found.  The 
Potsdam  has  also  very  often  supplied  a  stone  for  building  purposes 
of  a  very  superior  quality.  The  lake  Superior  "brown  sandstone" 
is  from  rocks  of  this  age.  It  is  believed  that  the  use  of  sandstone 
in  important  structores  is  to  become  mach  more  prevalent  than 
formerly,  and  any  available  outcrop  of  this  rock  ought  to  be  fully 
proved  for  stone  of  this  kind.  The  nearest  and  moat  accessible  ex- 
posure of  this  kind  for  the  markets  of  central  and  southern  Min- 
nesota is  that  at  Bedstone,  near  New  Ulm.  As  it  is  reached  di- 
rectly by  railroad,  it  is  safe  to  say  the  time  is  not  far  distant  when 
the  markets  of  the  state  will  bb  able  to  famish  stone  from  this 
vicinity  of  a  quality  eqaol  to  any  found  in  the  Northwest.  It  will 
also  supply  a  vast  extent  of  country  in  northern  Iowa  which 
is  largely  destitute  of  stone  suitable  for  purposes  of  construction. 
Some  portions  of  the  St.  Croix  sandstone  have  been  qaarried  for 
building  purposes,  and  at  Taylor's  Falls  it  has  been  used  in  one  or 
two  business  blocks.  It  is  of  rather  coarse  grain  and  friable  on 
first  quarrying,  but  the  weather  operates  to  harden  it  in  a  few 
months.  It  is  of  a  lighter,  pleasanter  color  than  the  Potsdam. 
Except  for  the  manufacture  of  gloss,  for  which  much  of  the  light 
sandstones  of  the  St.  Croix  beds  is  suitable,  and  favorably  exposed 
along  the  Mississippi  river,*  it  is  not  known  that  there  is  any 
other  important  use  to  which  these  formations  maybe  put  Some 
of  the  clays,  especially  those  stained  with  iron,  may  be  made  use- 
ful tor  pigments,  and  the  bed  of  red  catlinite,  used  formerly  by  the 
Indians  in  Pipestone  connty,  takes  a  polish  which  will  render  it 
valuable  for  small  ornaments. 

&1  Smith  10  qtUteNthltlOTiiiftUoli.lblpplngUbTbftrgM  down 
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3.     THB  LOWES  HAQNESIAIf    UHSSIONE. 

(a.)    It8  area. 

Beginoing  at  the  aoutheastera  coroer  of  the  state  where  this 
limestone  forms  the  summits  of  the  bluffs  of  the  Mississippi  aod 
supports  the  high  table-land  that  extends  westward  from  the  river, 
this  formation  occupies  a  belt  of  irregular  width  along  the  west 
side  of  that  river  to  a  point  a  little  above  Hastings,  where  its  west- 
ern limit  croaaes  the  Mississippi.  The  eantern  edge  of  this  belt 
runs  along  the  east  side  of  the  Mississippi,  including  considerable 
of  the  state  of  Wisconsin.  Hence  it  underlies  the  most  of  Houston 
county,  the  northeasttem  part  of  Fillmore,  the  eastern  half  of  Wi- 
nona, nearly  the  whole  of  Wabasha,  and  the  eastern  portions  of 
Goodhue  and  Dakota.  North  of  the  Mississippi  this  belt  curves 
more  to  the  west,  bringing  its  eastern  margin  across  the  St.  Croix 
river  a  few  miles  below  Franconia.  Passing  westward  this  lime- 
stone underlies  the  northern  and  eastern  portions  of  Washington 
county,  the  central  portions  of  Anoka,  Hennepin  and  Carver,  the 
moat  of  Scott  and  Le  Sueur,  the  eastern  portions  of  Sibley  and 
Nicollet,  the  central  portions  of  Blue  Earth  and  Martin  and  the 
southern  portions  of  Jackson  and  Nobles.  In  the  northwestern 
part  of  the  state  an  area  is  supposed  also  to  be  underlain  immedi- 
ately by  this  limestone,  but  its  limitii  are  entirely  conjectural,  so 
far  as  they  are  expressed  on  the  accompanying  prelimiuary  map. 
The  same  is  true  in  respect  to  the  boundaries  of  this  limestone  in 
the  southwestern  part  of  the  state. 

(b.)    Its  general  Uthological  characters. 

The  eastern  name  of  this  limestone  ia  Calciferoua  sandroek,  so 
named  from  the  intimate  mixture  of  dolomitic  and  arenaceous  in- 
gredients. In  Minnesota,  however,  a  large  proportion  of  this 
member  of  the  Lower  Silurian  is  a  truly  magnesian  limestone,  and 
almost  free  ft'om  sand.  In  some  places  heavy  and  continaous  lay- 
ers of  white  sand  are  found  between  equally  heavy  and  persistent 
layers  of  limestone;  while  throughout  the  whole  thickness  of  the 
formation  the  uniformity  of  the  bedding  is  liable  to  interruption 
by  the  inexplicable  occurrence  of  isolated  masses  of  breccia,  or 
cavernous  conglomerate,  in  which  the  arenaceous  and  calcareous 
qualities  are  intimately  and  confdsedly  mixed.    The  lower  beds  are 
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ofteo  abaadftDtly  interBtratiSed  with  and  broken  by  more  or  less 
continuoas  banda  of  chert.  Distinctly  oolitic  characters  also  some- 
times prevail-  Its  color  is  light,  varying  from  a  cream-color  or 
light-buff,  to  a  pinkish  salmou.  While  much,  even  of  the  moat 
evenly  bedded  portions  of  this  limestone,  is  somewhat  vesicular  or 
shows  spar-lined  cavities,  its  general  firmness  is  very  great,  and  it 
.forme  the  prominent  angles  to  the  summits  of  the  bluffd  on  either 
side  of  the  Mississippi  below  the  confluence  of  the  St.  Croix.  These 
even  and  heavy  layers  are  those  usuallyquarried  for  buildiug -stone, 
while  the  less  regular  and  concretionary  parts  are  better  adapted 
to  lime-making,  both  from  the  greater  ease  with  which  the  beds 
may  be  removed  and  their  comparative  freedom  from  sandy  and 
-cl^ey  impurities. 

The  following  sections  have  been  taken  from  exposures  of  this 
limestone,  in  addition  to  that  given  in  connection  with  the  nndet- 
lying  sandstone,  at  Winona  (p.  78),  and  will  further  elucidate  the 
lithological  characters  of  the  formation. 

Section  at  Quincy,  in  Olmsted  county. 
Taken  near  the  dam,  in  descending  order. 

No.  1. — Lower  Maaiutian  limtstone;  quite  areDaceOQB,  fallinic  oat  in 
huare  roawea  which  ard  roagh,  distorted  in  their  crude  beddiiitl>.a)i<l 
nnmauBjieable  as  a  qaairy-stone,  ehowiDK  much  calc-epar.  Lims- 
■tODe  nod  uadstODe  are  miogled  with  occauoaal  stripB  of  a  ligbt- 
flfreen  shale.  In  general  Uie  Btce  pregeata  the  appearance  of  aa  al- 
ternation of  horizontal  layera  of  thin  and  more  shaly  beds,  with 
heavy,  corpm  and  roufth  liraMtone  beds.  Seme  ftreeu  sbftle  layers 
alternate  with  dark  nmber-coloied  (ochreoQa)ahale,  neither  beioK  more 
than  two  iocbee  thick.  They  are  tortuout  and  not  cootinuouB.  Thia 
phase  appears  like  the  tops  of  the  blaffa  at  Winona,  but  is  probably 
at  a  considerably  higher  horizon 80  ft. 

Ko.  2. — Persistent,  white  Bandetone  or  granular  quartzite,  seen 10  ft. 

Total  exposure.... '■    40  ft. 

Section  at  Shakopee,  in  Scott  county. 

The  qoaniee  at  Shakopee  for  lime-buming  expose  about  twenty-five  feet 

of  stratification,  though  the  bedding  is  mocb  eonfused  and  almost  ob- 
literated by  chemical  and  other  metataorphic  Hgenciet.  Tbe  stone 
18  very  rough  and  very  often  a  trae  breccia.  It  ia  somewhat  arena- 
ceona,  and  also  argiUaceoua.  Some  small,  shapeless  cavitiee  are  filled 
with  a  ffreeoish  shale,  which,  if  indurated,  would  be  like  some  flinty 
spots  often  seen  in  the  same  formation,  as  at  Winona.  Some  of  this 
^ale  is  so  hard  aa  to  have  conchoidal  fracture,  and  some  is  so  soft  as 
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to  bo  like  wu  or  putty  in  the  Bn/ten.  It  variea  tbronKh  diffbcent  ' 
shadea  of  Rreen  and  bfae.  It  leemB  to  be  intimately  blended  in  teit- 
uie  vritb,  uid  inaensibly  pUKS  into,  the  compact  limestoiie  of  the 
moit  fiae-grained  portiooB  of  the  quarry.  It  ii  not  a  common  in- 
gredient. Some  other  cavitiet  are  lined  with  incnutations  of  mam- 
millated  and  droBj  quartz.    Expoted  about 25  ft. 

Section  at  Mankato,  in  Blue  Earth  counttf. 

(Qaarry  of  HazSeld  and  Sons:  in  desceoding  order:  gentle  dip 
N.E.) 

No.  I. — Forons  mtwneaian  limettone,  not  ased 4  to  6  il. 

No.  2. — Coarae,  fjiable  sandatone 2  to  4  ft. 

Ko.  3.— MagneaiBn  limestone,  burned  for  lime 2  tl. 

No.  4.— CalaferonB  sandstone,  in  heavy  beda,  of  variouB  grain  and 

texture,  tometimes  mottled,  quairimi  for  buildinfr 30  ft. 

No.  5,— Shale,  arenaceoua  and  mottled  with  red 3  ft. 

No.  6. — Calciferoui  sanditone,  ueed  aa  a  cut-atone,  for  sills  and  fh>nta,.  4  ft. 
No.  T. — Konffh  and  irreifular  sandatooe 12  ft. 

Total  expoanre 61  It. 

(No.  7  hare  is  probably  the  opper  portion  of  the  St.  Croix  sand- 
stone.   The  thickness  of  the  Lower  Magneaian  is  at  least  230  feet.) 


(c.)    FotBila  of  the  Lower  Magneaian  limettone. 

Tbia  great  dolomite  is  comparatively  meager  in  fossil  contents. 
It  affordB  a  small  nnmber  (three  according  to  Dr.  Shamard)  of 
species  of  trilobites,  and  a  few  of  bivalve  and  univalve  molluscs. 
Of  these  tne  most  characteristic  are  Dikelocepkalug,  and  other  tri- 
lobites "allied  to  the  family  Olenidw"  (Shamard);  a  handsome  lit- 
tle Xi'n^ula,  "of  an  ovate  shape,  with  fine  concentric  strise,  not 
distiugoishable  from  Ltngula  Dacotaenais"  (Shumard);  also  an- 
other species  of  Lingula  much  larger  than  L.  Dacotaensis;  an  un- 
named species  of  Fleurotomaria  (?),  an  unknown  species  of  Orthts 
Terebratula.  Besides  these  the  most  frequent  fossil,  perhaps,  and 
throughout  at  least  the  upper  portion  of  the  formation,  is  a  species 
oi Euotnphalua  (Ophileta?)  which  is  apparently  the  same  that  Dr. 
Owen  has  described  and  named  Straparollus  Minnesotensis.*  The 
observations  of  the  present  survey  have  only  disclosed  agasteropod 

■OnpaKeiBiorOweii'BaDalnpDrt.Dr  Shumud <le«ribeg  thii  foMll 
Yet  Dr.  Oven  In  hi*  duiiriptlon  fp.  681],  uid  on  piste  II  ssiiKiu  It  to  tha  . 
A  (Imllu  eontndlctioii  oooun  In  tbe  doable  KM^menCoT  AvtmlomaHa 


y  both  to  F.  S,  and  F.  1,  so  eooatentir  thu  It  unnat  be  Utrl- 
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foasil,  probably  the  SBnifl  Euomphaltu,  ia  tbe  upper  portion  of  tbe 
formation,  seen  in  the  bed  of  the  Znmbro,  at  Rochester,  near  the 
Bradley  Hoase;  and  a  species  of  Lit^ula  aoBwering  the  characters 
of  L.  DacotaensiSf  in  the  same  atone  where  quarried  by  Messrs. 
Mazfield  and  Sons,  at  Mankato. 

In  Towa  crinoidal  remains  are  fonnd  in  the  Lower  Magnesian. 
In  Wisconsin  near  Madison  a  Dikelocephalus  trilobite  was  found 
in  the  drift,  supposed  to  be  from  the  Lower  Magnesian,  imd  Prof, 
Hall  also  reports  Tarious  indistinct  remains  of  Ortkoceratites.  Id 
western  Canada  the  Lower  Magnesian  exhibits  a  more  abondant 
fauna,  including  different  genera  of  trilobites,  orthoceratites,  gas- 
teropods,  and  brachiopods.  The  great  "  Quebec  group"  which,  in 
eastern  Canada,  is  supposed  to  include  the  Lower  Magnesian  oi  the 
Northwest,  unfolds  an  entirely  new  and  wondrously  rich  assem- 
blage of  Silurian  fossils. 

(d.)    Economical  value  of  the  Lower  Magnesian. 

The  value  of  this  limestone  is  greatly  enhanced  by  its  stratigraph- 
ical  position.  It  is  not  only  the  lowest  in  the  geological  series  of 
the  state,  but  it  is  separated  froin  the  nest  higher  by  a  considera- 
ble thickness  of  Jriable  sandstone.  Therefore  it  must  serve  all  the 
uses  to  which  limestone  may  be  put,  throughout  the  area  of  the 
granitic  and  metamorphic  rocks,*  and  also  throughout  the  adjoin- 
ing belts  of  the  Potsdam  and  the  St.  Croix,  and  the  St.  Peter  sand- 
stones on  either  side. 

As  its  name  indicates,  it  is  not  a  pure  limestone,  but  a  dolomite, 
or  magnesian  limestone.  It  usually  contains  about  one  equivalent 
of  carbonate  of  lime,  and  one  of  carbonate  of  magnesia,  with  some 
insoluble  silicates,  and  traces  of  alumina  and  iron,  the  lartrest  per 
cent,  being  made  np  of  carbonate  of  lime.  It  was  formerly  believed 
that  a  dolomitic  limestone  was  not  adapted  to  lime-burning.  The 
pure  limestones,  or  those  that  comprise  about  ninety  per  cent,  of 
carbonate  of  Hme  were  eagerly  songbt  for  the  strength  and  quick- 
ness of  the  lime  they  afford.  Such  is  the  character  of  raioet  of  the 
first  twenty  feet  of  the  Trenton  limestone,  which  lies  above  the  St. 
Peter  sandstone.  It  has  more  recently  been  found,  however,  that 
the  magnesian  limestones,  to  which  class  belong  moat  of  those  of 
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Upper  Silnrion  age  in  the  Northwest,  as  well  as  the  Loteer  Magnesian 
and  the  Galena  of  the  Lower  Silnrian,  afford  a  quicklime  which, 
although  less  hot  in  slacking,  and  slower  in  setting,  is  on  the  other 
haod  more  cheapl;  burned  and  better  adapted  to  the  uses  of  com- 
mon mortar. 

"  The  properties  of  these  limestones  are  very  different.  Those  of 
the  first  class  require  to  be  submitted  to  a  higher  temperature  in 
*  burning '  than  the  second.  The;  slake  promptly  and  thoroughly 
and  in  the  operation  evolve  a  great  degree  of  heaL  From  this  last 
fact  they  are  termed  'hot'  or  'fiery'  limes.  They  'set'  or  harden 
80  soon  that  but  two  or  three  briokH  can  be  laid  with  one 
spreading  of  mortsr,  and  walls  that  are  made  of  them  have  a  ten- 
dency to  'chip-crack.'  It  is  quite  likely  that  this  last  named  prop- 
erty can  be  attributed,  in  some  degree,  to  the  silica  and  alumina 
Chat  they  contain. 

The  second  class  contains  tho«e  limes  that  are  called  'cool' 
They  do  not  give  out  as  much  heat  in  slaking  as  the  limes  of  the  first 
class,  nor  do  they  'set'  as  soon.  From  five  to  twenty  bricks  can 
be  laid  with  a  single  spreading  of  mortar,  and  in  plastering  a  cor- 
respondiiig  advantage  can  be  obtained. 

On  purely  practical  grounds  the  builders  of  southwestern  Ohio 
have  come  to  recognize  the  greater  desirability  of  the  limes  of  the 
last  named  class,  and  none  others  can  now  find  market  in  the  cities 
and  tovrns  of  this  portion  of  the  state."  [Pkov.  Edwabd  Obtoh, 
on  the  geology  of  Montgomery  county,  in  the  first  report  of  pro- 
gress of  the  geological  survey  of  Ohio,  for  1869]. 

The  lime  made  from  the  lAtwer  Magnesian  in  Minnesota  ie,  so 
ftr  as  observed,  of  a  very  dark  color.  It  is  distinguished  in  some 
places  as  '*  black  lime,"  in  comparison  with  that  burned  irom  cal- 
careous tu&,  which  is  called  "  white  lime.*'  In  other  places  it  is 
known  as  "leather-colored"  lime.  Tet  even  where  the  bulk  of 
the  lime  produced  is  of  a  dark  color,  some  inconsiderable  spots  and 
streaks  are  almost  as  white  as  lime  made  from  any  other  format 
tion. 

The  lime  made  at  Shakopee,  in  Scott  county,  is  exceedingly 
dark,  and  is  commonly  known  as  leather-colored.  It  has  not  the 
purplish  or  ashen  tint  of  some  dark,  Ohio  limes  from  the  Hamilton 
limestone,  hut  an  ochreous  or  umber  color.  It  is  also  specked  and 
sometimes  streaked  with  whitish  spots  or  with  shades  of  lighter 
brown,  and  in  slacking  it  takes  the  color  of  rich  cream. 
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At  the  kiln  of  Mr.  Isaac  Liucolu,  lime  sella  at  75  cents  per  barrel 
of  225  ponnda,  on  the  ground.  Last  year  16,000  barrels  werd 
shipped,  or  an  average  of  1,300  barrels  per  month.  The  monthly- 
production  sometimes  reaches  2,700  barrels.  The  markets  are 
mostly  St.  Paul  and  Minneapolis.  Mr.  Lincoln  bums  from  four  to 
five  cords  of  mixed  wood  to  each  hnndred  barrels,  and  uses  a  con- 
stant kiln  of  a  patent  anknown. 

The  other  kiln  at  Shakopee  is  ownpd  by  Mr.  Baptiste  Contre. 
Lime  here  sells  mostly  at  St.  Paul  and  Minneapolis  at  75  cents  per 
barrel.  The  monthly  production  is  from  1,200  to  1,700  barrels, 
consuming  four  or  five  cords  (mostly  faur  cords)  of  mixed  wood  per 
hundred  barrels.  The  kiln  is  similar  to  that  of  Mr.  Lincoln.  At 
Louisville,  four  miles  further  up  the  Minnesota  valley,  are  two 
other  limekilns  employed  in  burning  the  Lower  Magnesian. 

At  Mankato,  in  Blue  Earth  county,  the  quarry  of  Messrs.  Max- 
field  and  Son  supplies  both  quicklime  and  building  stone.  The 
former  is  delivered  at  the  depot  at  80  cents  per  barrel  of  225  pounds. 
Twenty  cords  of  mixed  wood  burn  three  hundred  barrels. 

Stone  from  the  quarry  of  Messrs.  Maxfield  and  Son,  at  Mankato, 
has  been  used  in  the  construction  of  the  Catholic  church  at  that 
place.  The  foundation  and  all  dressed  stone  in  the  Second  Normal 
School  building  are  from  the  same  quarry.  The  foundation  and 
dressed  stone  in  the  City  bank  and  in  Hormonia  hall,  as  well  a» 
the  entire  structure  of  Higgins  hall,  and  the  fronts  of  several  bus- 
iness blocks,  at  Mankato,  are  from  the  same  quarry. 

At  Kasota,  in  Le  Sueur  county,  the  Lower  Magnesian  is  considera- 
bly wrought,  and  is  finding  market  at  Minneapolis  and  St.  Paul. 
Quarries  here  are  owned  by  Reuben  Buttars,  J.  W.  Babcock,  and 
by  Downs  Brothers.  TLe  stone  it&elf  is  handsomely  tinted  with 
pink;  and  for  its  beauty,  its  regularity  of  bedding  which  is  some- 
times nearly  two  feet  in  thickness,  and  its  homogeneous  texture 
which  renders  it  easy  to  shape  into  all  forms,  it  is  adapted  to  orna- 
mental work  as  well  as  heavy  masonry.  It  is  cut,  as  at  Mankato, 
into  posts,  sills,  cape  and  water-tables.  For  its  adaptability  to  all 
uses  it  is  worthy  of  being  ranked  with  the  Waverly  sandstone,  and 
it  is  more  enduring  even  tht.n  that,  under  the  action  of  atmos- 
pheric changes,  owing  to  the  more  general  and  abundant  dissem- 
ination of  the  calcareous  cement;  while  its  variegated  coloring,  and 
its  more  lively  expression  make  it  preferable  in  many  kinds  of 
work.    It  is  used  in  the  north  and  south  wings  of  the  state  lanatie 
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asylnm  at  St.  Peter,  ami  the  central  portion  of  the  building,  whea 
completed,  will  contain  it.  The  Epiacopal  churcb,  and  the  old 
Asylum  huilding  are  alao  constmcted  from  it.  The  new  Baptist 
church  al  St.  Paul  is  being  made  from  the  Kasota  stone.  In  old 
structures  where  it  has  been  exposed  for  a  number  of  years  to  the 
disintegrating  action  of  the  elementa,  it  shows  as  sound  and  bard 
as  ever.  It  even  becomea  harder  on  exposure,  as  the  quarry  water 
dries  out. 

AtSt.  Peter,  in  I^icollet  county,  a  quarry  owned  by  the  Asylum 
farm  aSords  a  stone  of  a  lighter  color,  but  otherwise  very  similar  to 
that  from  Easota,  being  also  in  the  Lower  Magneiian, 

At  Red  Wing,  in  Qoodhue  county,  the  quarries  near  the  top  of 
La  Grange,  or  "  barn  bluff,"  supplied  frum  the  Lower  Magnesian 
the  stone  put  in  the  railroad-bridge  over  the  Mississippi  at  Hast- 
ings, and  also  that  used  in  the  Episcopal  church  at  Bed  Wing. 

At  Winona,  in  Winona  county,  valuable  quarries  in  this  forma- 
tion have  been  opened  in  the  "sugar  loaf, "  by  Mr.  Toms,  and  in 
the  blu£Fnext  west  of  *^  sugar  loaf"  by  Mr.  James  Burke.  These 
quarries  supplied  the  trimmings  and  all  cut«tone  used  in  the  nor- 
mal school  at  that  place. 

At  Stillwater,  in  Washington  county,  the  l)awer  Magnesian  is 
exteosirely  used  for  the  meet  important  structures.  Some  of  it  is 
quite  close-grained,  and  without  pores,  making  a  fine  cut-stone 
of  a  light  cream-color.  Some  of  it,  &om  the  same  quarry,  is  also 
very  rough  and  porous,  and  of  a  darker  color.  That,  however, 
which  is  rough  and  porous  is  as  enduring  as  that  which  is  compact. 
Indeed  the  porous  masses  are  apt  to  be  more  lasting  and  in  heavier 
beds  than  the  close-grained.  This  stone  has  been  pub  into  the 
public  school-house  at  Stillwater,  and  as  trimmings  in  many  houses 
built  of  brick.  The  state  prison  at  the  same  place  ia  built  of  it. 
The  court  house  is  of  red  brick  (made  near  Stillwater),  the  trim- 
mings being  of  the  Lower  Magnesian  quarried  at  Stillwater,  and 
of  the  blue  Sagging,  from  the  Trenton  quarried  at  St.  Paul.  -  The 
steps  in  front  and  the  walls  at  the  ends  of  the  steps  are  of  the  Low- 
er Magnesian,  while  the  coping,  sills,  lintels  and  water-tables  are 
of  the  darker  colored  Trenton.  Several  churches  at  Stillwater  are 
made  of  the  Lower  Magnesian  with  Trenton  blue  flags  from  St, 
Paul,  for  sills,  caps  and  water-tables.  This  combination  of  colors 
gives  the  structure  a  very  attractive  ensen^le,  but  it  is  at  the  cost 
of  durability.    It  is  a  great  mistake  to  place  these  blue  flags  in 
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sacli  exposed  parts  of  imporUat  buildings.  The;  are  much  more 
destruetible  tbau  the  Lower  Magnesian,  aod  will  fall  out  in  chips 
and  thin  Bhaly  partings  long  before  the  weather  has  any  effect  on 
the  Lower  Magnesian  of  the  main  walla. 

4.     THS  8T.  PBTBK  8AND8T0N2. 

(a.)    Its  area. 

The  incoherency  of  this  sandstone  renders  a  definition  of  its  area 
very  difficult.  It  is  placed  between  two  important  limestones  of 
the  Lower  Silurian,  both  of  which  endare  the  erosion  of  ice  and 
water  and  the  disintegracing  action  of  atmospheric  forces  with 
greater  persistence  than  the  sandstone  itself.  The  underlying 
Lower  Magnesian  is  apt,  in  the  sontheastem  portion  of  the  state, 
to  stretch  out  for  several  miles  over  a  low  flat,  its  upper  surface 
forming  the  basis.  But  as  it  gradually  passes,  owing  to  a  gentle 
dip,  below  the  surface,  occasional  isolated  monnds  rising  about  135 
feet  above  the  general  level  are  seen  by  the  traveler.  These  be- 
come more  and  more  frequent  and  at  last  coalesce  in  the  direction 
of  the  dip,  so  as  to  form  acontinnous  flat  topped  shoulder  or  bench, 
like  the  mesas  of  New  Mexico,  on  which  the  same  featnrea  of  snr- 
fiice  and  soil  prevail  as  on  the  lower  flat  formed  by  the  Loteer  Mag' 
nesian.  On  examination  of  these  precipitous  ascents  firom  the 
lower  to  the  higher  prairie,  they  are  found  to  consist  of  the  8t. 
Peter  sandstone,  capped  with  the  first  fifteen  or  twenty  feet  of  the 
overlying  Trentffn  limestone.  As  this  protecting  limestone  has  a 
thickness  of  about  160  feet  it  also  furnishes  a  further  ascent,  but 
one  that  is  not  marked  off  by  so  distinct  bench-lines.  Owing  to 
the  occurrence  of  cousidersble  shale  and  easily  erosible  beds  at 
about  the  horizon  of  twenty  feet  above  the  St.  Peter  sandstone,  it 
happens  that  often  over  a  wide  belt  only  these  twenty  feet  of  the 
Trenton  limestone  are  preserved.  They  form  the  brow  of  the  hill 
that  separates  the  lower  from  the  upper  prairie,  already  mentioned, 
and  have  hitherto  been  more  fully  examined  than  any  other  por- 
tion of  the  Trenton  within  the  limits  of  Minnesota.  Hence  the 
area  of  the  St.  Peter  sandstone  is  actually  reduced,  where  the  boun- 
daries of  the  fonuntiona  are  easily  seen,  to  the  narrow  belt  forming 
the  slopes  between  the  upper  and  lower  prairies.  These  slopes  are 
generally  turf-covered.  The  delineation  of  the  area  of  the  St.  Peter 
is  farther  complicated  by  the  action  of  streams,    Thsse  often  cut 
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their  chanaela  through  the  overlying  twenty  feat  of  Trenton,  and 
into  the  St,  Peter  some  miles  above  their  deboacbure  on  the  actaal 
area  of  the  St.  Peter;  and  near  their  entrance  upon  the  area  of  that 
sandstone  their  channels  are  widened  oab  enormously,  the  enclos- 
ing blufis  receding  rapidly  from  the  immediate  river  banks.  In  ad- 
dition to  these  irregularities  of  outline,  there  are  not  infrequently 
detached  areas  within  the  general  limit  of  the  Trenton  limestone 
where  the  protecting  beds  of  the  Trenton  are  l^roken  down  and  re- 
moved by  some  force  not  now  in  operation,  forming,  in  the  St. 
Peter,  basin-shaped  depressions,  the  bottoms  of  which  are  on  the 
Lower  Magnesian,  the  surrounding  blufia  being  made  up  of  the  St. 
Peter  sandstone,  and  the  high  prairie  stretching  oat  in  all  direc- 
tions being  underlain  by  the  Trenton.  Such  arroya  valleys,  which 
are  now  without  any  visible  surface  drainage,  are  sometimes  united 
by  wide  months  with  other,  larger  valleys  that  present  a  similar 
topograph}'.  Indeed  the  whole  belt  of  country  underlain  by  the 
outrunning  Trenton  and  the  St.  Peter  sandstone  is  made  up  of  a 
network  of  little  valleys  many  of  which  coalesce  and  become  trib- 
utaries to  larger  drunage  valleys,  and  some  of  which  appear  simply 
&9  isolated  depressions.  It  is  a  tract  of  rolling  country  of  great 
beauty  of  natural  scenery,  and  most  perfectly  exemplifies  the  effect 
of  geological  causes  on  the  topography  and  agricultural  character 
of  the  state. 

This  belt  of  rolling  land  immediately  dependent  on  the  underly- 
ing rock  enters  the  state  from  Iowa  in  Houston  county,  in  a  gen- 
eral northwesterly  direction.  It  embraces  the  western  portions  of 
Houston  and  Winona,  the  eastern  portions  of  Fillmore  and  01m- 
sbjd,  and  some  portions  of  Wabaslia,  Goodhue  and  Dakota  counties. 
Further  northwest,  in  the  counties  of  Ramsey,  Hennepiu  and 
Anoka,  the  area  of  the  St.  Peter  sandstone  is  heavily  covered  by 
drift,  and  its  presence  would  not  be  known  except  for  its  exposures 
in  the  Mississippi  bluf&,  and  the  known  limits  of  adjoining  forma- 
tions. Fi<um  Dakota  county  the  St.  Peter  sandstone  extends  theo- 
retically Bonthwestwardly  in  a  belt  of  6  to  10  miles  wide,  passing 
through  the  central  part  of  Rice  county,  touching  the  northwest 
comers  of  Waseca  and  Faribault,  and  leaving  the  state  again  in 
Martin  county  in  a  southwesterly  direction.  On  the  other  side  of 
the  granitoid  axis,  in  the  northwestern  portion  of  the  state,  a  belt 
>  of  this  sandstone  is  supposed  to  exist,  and  is  conjectnrally  laid  off 
on  the  preliminary  map  accompany  this  report 
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(b.)    lAthdogkal  characters  of  the  St.  Peter  sandstone. 

The  oatffHrd,  and  also  the  chemical  characters  of  this  sandstODe, 
in  Mianesota,  are,  bo  far  aa  seen,  remarkably  constant  and  simple. 
It  is  white,  "  saceharoid&l,"  friable,  non-fossiliferous,  and  coosista 
almost  entirely  of  pure  qnurtz  aand.  It  containB  not  enough  lime 
to  act  as  cement,  and  hence  can  almost  everywhere  be  excavated 
even  with  the  fingers.  On  exposed  sarfaces,  as  along  the  bluffs  of 
the  Mississippi,  where  dripping  water  passes  over  it,  the  grains  be- 
come more  botind  toi^ether  by  deposition  of  carbonate  of  lime  am] 
iron  oxide,  and  its  delicate  whiteness  is  loHt.  Indeed,  wherever 
water  in  the  smallest  quantity  is  allowed  to  trickle  through  it,  a 
deposit  of  iron  oxide  is  invariably  seeii,  since  rarely,  if  ever,  is  any 
surface  water  found  entirely  free  from  that  impurity. 

A  number  of  sections  have  been  observed  of  this  formation,  but 
the  characters  seem  to  be  invariable  throughout.  Its  thickness  is 
about  125  feet,  and  it  is  the  immediate  cause  of  a  great  many  water- 
falls. The  falls  of  St.  Anthony  are  caused  by  the  passage  of  the 
river  from  the  Trenton  limestone  onto  the  St.  Peter.  The  latter, 
rapidly  worn  away  by  the  current,  leaves  the  projecting  limestone 
to  fall  down  in  heavy  blocks  as  fast  aa  it  becomes  too  feeble  to  sup- 
port further  its  own  weight.  This  protecting  cap  of  limestone  ex- 
tends but  a  few  rods  above  the  present  brink  of  the  falls,  and  it 
was  a  thoughtless  tunnelins  underneath,  in  the  soft  St.  Peter,  that 
admitted  the  water  of  the  Mississippi  a  few  years  since,  above  the 
limit  of  the  limestone,  thus  endangering  the  existence  of  the  falls 
themselves.  They  would  soon  have  been  reduced  to  a  foaming 
rapid,  which  eventually  would  have  entirely  disappeared.  Vigor- 
ous measures  were  speedily  adopted  by  the  citizens  of  Minneapolis, 
tardily  aided  by  the  IT.  S.  government,  to  secure  the  water-power, 
and  by  carefully  shutting  off  the  water  from  the  tunnel,  and  "apron- 
ing" the  waterfall  itself  with  heavy  timbers  and  planking,  as  well 
as  laying  over  the  river  bottom  above  the  falls  a  thickness  of  gravel 
and  clay  to  prevent  a  further  erosion,  it  is  believed  that  desirable 
object  has  been  effectually  secured.  The  falls  of  Minnehaha  are 
also  caused  hy  the  same  conjunction  of  a  drainage  stream  with 
the  boundary  line  separating  the  St.  Peter  from  the  Trenton  lime' 
stone.  This  unique  and  legendary  little  gem  of  a  waterfall  has  a 
perpendicular  descent  of  52  ft.  lOi  inches  from  the  brink  of  the 
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oTerbaofting  limestone  to  the  surface  of  still  water  below.  About 
twenty-fire  feet  of  that  dirtance  are  taken  up  with  the  St.  Peter 
sandstone.  Numerous  little  cascades  of  great  beauty  enter  the 
Mississippi  in  tbe  vicinity  of  St.  Paul  and  Minneapolis.  As  these 
are  projected  over  the  limestone  rim  which  borders  the  Mississippi 
bluffs,  they  are  thrown  in  more  or  less  entire  sheets  of  clear  water 
into  the  river  below.  Such  are  known  as  the  fawn's  leap,  the  bridal 
veil,  the  silver  cascade  and  the  silver  thread. 

The  singular  pillar  in  Dakota  county,  known  as  Castle  EoekJ 
eoasiaia  oi  the  St.  Peter  sandstone.  It  stands  on  the  arch  of  .the 
local  anticlinal  axis  from  which  the  heda  dip  gently  both  toward 
the  north  and  toward  the  south,  and  is  an  outlier  from  which  most 
of  the  formation  has  been  removed  over  an  area  of  some  miles 
about.  Its  form  is  that  of  a  somewhat  regular  right  prism,  or  par- 
allelopipedoQ,  elongated  north  and  south,  supporting  on  its  north- 
em  end  a  pinnacle  of  bedded  sandstone  about  four  feet  in  diameter 
at  the  base,  which  rises  above  the  geneml  mass  19  ft.  and  3  inches. 
A  view  from  the  west  shows  of  rock  44  feet  and  9  inches,  rising 
above  the  general  surface  of  the  sandy  mound  on  which  it  stands. 
Rock  can  be  seen  on  the  east  side  about  20  feet  lower  than  on  the 
west.  A  depression  along  the  east  side  of  the  outlier  is  26  feet  be- 
low the  lowest  rock  visible.  From  the  bottom  of  this  depression 
to  the  top  of  the  tower  is  70  feet  1^  inches.  The  irregularly  as- 
cending base  visible  from  the  west  is  11  ft.  6  in.  The  perpendicu- 
lar sides  of  the  general  mass  of  the  rock  are  14  ft.,  and  the  tower 
is  19  ft.  3  in.  Near  the  base  of  the  tower  is  a  somewhat  argillace- 
ons  layer,  or  one  less  firmly  cemented,  of  a  few  inches,  which 
weathers  away  faster  than  the  rest,  making  the  diameter  there  con- 
siderably less  than  above.  Hence  the  tower  has  a  threatening  as- 
pect, and  the  first  impression  of  the  beholder  is  the  certainty  that 
the  first  severe  blast  of  wind  will  throw  it  from  its  place.  The 
mass  of  the  whole  is  separated  perpendicularly  by  a  number  of  di- 
visional planes  that  also  may  be  seen  entering  the  rock  below  the 
castle.  These  pass  in  a  direction  N.  £.  and  S.  W,  and  have  so 
aided  the  attacks  of  the  elements  and  invited  the  ambitious  bnt 
sacrilegious  carvings  of  visitors  that  a  hole  has  been  made  through 
the  body  of  the  rock. 

(c.)    Eeonotnieal  value  of  the  St.  Peter  sandstone. 
The  St.  Peter  furnishes  ioexhaustible  quantities  of  the  purest 
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i^aartz  sand.  Its  easy  excayation  Tfinders  it  obtainable  for  com  moa 
mortar  and  for  glass-making.  Its  exposures  along  the  Mississippi 
bluda  ab  and  below  St.  Paul  invite  its  use  in  the  manufacture  of 
flint  glass  of  which  it  is  known  to  make  a  very  superior  article.  At 
Minneapolis  the  close  proximity  of  waste  fuel  from  the  lumber 
mills,  ample  water-power  and  farorable  expodures  of  this  fotmation 
onght  long  ago  to  hare  been  improved  in  the  establishment  of  a 
glass  manufactory.  At  the  present  time  Minnesota  furnishes  from 
%he  St.  Croix  sandatom  a  sand  believed  to  be  inferior  to  that  from 
tha  St.  Peter,  which,  taken  to  a  neighboring  state,  supplies  the 
glass  that  returns  tolher  citizens  encumbered  with  a  double  freight- 
age. This  process  ought  to  be  arrested  by  the  utilisation  within 
our  own  territory  of  this  vast  resource,  peculiar  largely  to  Minne> 
eota.  At  present  this  sandatone  is  not  known  to  be  used  for  any 
purpose  within  the  state  except  for  mortar  for  the  local  markets 
and  as  an  engraving  board  tor  idle  boys.  Sometimes  beer  vaults 
are  made  in  it  along  the  river  blu£ls,  and  sewers  for  the  drwnage  of 
the  cities  of  St.  Paul  and  Minneapolis  are  excavated  through  it, 
the  overlying  limestone  affording  a  secure  roof. 

5.     THJB  TBENTON  LIME8T0MB. 

(a.)    Preliminary  conaiderations. 

This  term  is  here  applied  to  that  series  of  limestones  and  shales 
that  fill  up  the  interval  between  the  well  marked  horizons  of  the 
top  of  the  St.  Peter  sandstone,  and  the  bottom  of  the  Galena  lime- 
stone. It  is  quite  likely  that  when  this  series  of  beds  is  folly  ex- 
amined differences  may  be  ascertained  warranting  its  separation 
under  two  or  more  names,  but  atjthe  present  time  the  characters 
of  its  whole  thickness,  which  amounts  to  nearly  160  feet,  are  so 
little  known  that  it  has  not  been  possible  to  establifih  any  constant 
paleontological  or  lithological  horizons.  Dr.  Owen,  in  his  final  re- 
port on  Wisconsin,  Iowa  and  Minnesota,  mentions  only  the  lowest 
34  feet  of  these  limestones,  owing  to  the  more  frequent  exposure, 
as  has  been  mentioned  already,  of  that  portion  of  the  Trenton. 
Those  Bi  feet  Dr.  B.  F.  Shnmurd  separates  into  the  following 


1.  Upper,  or  St.  Peter  ihell  limestone,  F.  3.  e 6  feet. 

2.  Non-lbsaUiferoua  bed,  F.  3.  b ■■■5  feet. 

S.  Lower  shell  limeitone,  F.  3.  a-.... 23  feet. 
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The  geologists  of  WiscoaBia  hare  described  these  limestoBea  on- 
der  fche  terms  "  buff  limestone  "  and  "  blue  limestone,"  the  former 
lyinfic  below  the  latter,  following  the  preliminary  Bub-diTision  of 
Dr.  Owen,  published  in  a  report  of  progress  in  1840.  They  there 
have  a  thickness  of  TO  to  90  feet*  These  distinctions  have  not  yet 
been  observed  in  Minnesota,  and  the  aggregate  thickness  of  the 
beds  is  considerably  greater.  The  early  geologists  of  Iowa  gave 
the  term  Trenton  limestone  to  all  the  layers  between  the  St,  Peter 
and  the  Galena  and  assign  them  an  ^gregate  thickness  of  100 
ieet.t  Dr.  C.  A.  White,  also,  of  the  recent  geological  survey  of 
Iowa,  embraces  these  shales  and  limestones  under  the  single  term 
Trenton  limestone,  but  ascertains  their  thickness  to  be  about  200 
feet.J  Mr.  Worthen,  in  Illinoia,  embraces  the  Galena,  the  Blue 
and  the  Buff  limestones  under  the  term  of  Trenton  Group,  giving 
the  latter  two  a  united  thickness  of  TO  to  106  feet,  the  Galena  over- 
lying, having  a  thickness  of  260  to  300  feet.g 

(b.)    Area  of  the  Trenton  limestone. 

The  Trenton  occupies  a  belt  of  country  lying  just  within  that  of 
the  St.  Peter,  in  the  southern  part  of  the  state,  and  coojecturally 
an  area  in  the  northwestern  part  of  the  state.  The  former  may  be 
described  with  considerable  exactness.  By  reference  to  the  de- 
scription of  the  area  of  the  St.  Peter  it  will  be  seen  that  the  line 
separating  thebe  two  formations  is  very  crooked,  especially  in  the 
southeastern  portion  of  the  state,  where  the  drifl  is  light.  The 
causes  that  operated  to  give  this  line  such  a  winding  direction,  i<p 
and  down  hundreds  of  little  valleys,  seem  to  have  pertained  largely 
to  pre-glacial  time,  and  to  have  continued  also  Into,  and  near  the 
close  of,  the  ice  period, — or  to  have  recurred,  after  a  suspension, 
during  the  ice  period  with  all  their  former  activity.  They  seem  to 
have  been  closely  connected,  perhaps  identical,  with  those  that  ex- 
empted this  region  from  the  heavy  covering  of  drifl  that  prevails 
further  west  and  north.  At  least,  it  is  plain  that  the  absence  of 
the  drift  has  allowed  the  freer  action  of  the  elements  that  slowly, 
but  effectually  disintegrate  and  remove  rocky  structures,  causing 
those  which  are  most  enduring  to  stand  out  most  prominently,  af- 

■SMlnptoal  turoeii  of  Wiifonrtn,  IMI,  tol.  L 
tGcoloov  '4  lovM,  1868,  vol.  L  part  I. 

IGcoIoeyo/JotM.iBTo.TOI.  I. 
iQeologlecu  ntmtr  of  illlnol*,  toI.  I. 
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fording  shelter  to  those  which  retreat  fastest  ftom  their  attacks. 
The  Trestero  line  of  the  St.  Peter  is  the  eoateru  lioe  of  the  Trenton, 
ID  the  southeastern  portioo  of  the  utftte,  and  need  not  be  further 
defined.  The  western  line  of  the  Trenton,  in  the  same  region,  al- 
though less  tortuous  than  the  eastern,  is  still  quite  irregular,  the 
overlying  Galena  comparing,  iu  respect  to  relative  endurance,  to 
the  Trenton,  very  much  aa  the  Trenton  does  to  the  St.  Peter.  It 
is  imposfible  definitely  to  lay  out  this  area  until  the  various  coun- 
ties are  examined  iu  detail,  but  in  general  the  area  of  the  Trenton 
comprises  a  wide  belt  through  the  central  portions  of  Fillmore, 
Olmsted  and  Goodhue  counties,  including  three  or  foar  towns  in 
the  sputhwestem  corner  of  Winona,  and  touching  the  southwest 
comer  of  Wabasba.  This  belt  ia  then  deflected  westward  through 
the  counties  of  Rice,  Blue  Earth  and  Faribanlb,  leaving  the  state 
probably  in  Martin  county.  Isolated  areas  occur  in  Dakota  county, 
capping  the  St.  Peter  sandstone;  and  a  large  detached  area  of  the 
lower  portion  of  the  Trenton,  with  a  local  dip  toward  the  north, 
covers  the  northern  portion  of  Dakota  and  much  of  Ramsey  and 
Hennepi*!  coantiea.  This  detached  area  gives  location  to  the  falls 
of  Bt.  Anthony.  The  area  of  Trenton  in  the  northwestern  portion 
of  the  state  is  laid  off  conjecturally,  the  only  guide  being  the  re- 
port of  Prof.  H.  Y.  Hind  on  the  Assiniboine  and  Saskatchewan 
districts  of  British  America,  printed  in  1859. 


(c.)    Litkohgical  characters  of  the  Trenton  limestone. 

In  Minnesota,  as  far  as  seen,  the  Trenton  limestone  is  abundantly 
associated  with  beds  and  laminations  of  green  shale.  The  calca- 
reous layers  themselves  are  usually  from  one  to  four  inches  in  thick- 
ness, but  sometimes  exceed  a  foot,  while  the  beds  of  shale  are  apt 
to  be  massive  and  Bometin.e8  have  a  thickness  of  ten  feet.  The 
shale  beds  are  often  supplied  with  fragmentary  fossils,  and  the 
layers  of  limestone  are  uniformly  fossiliferous.  The  calcareous  and 
argillaceous  portions  are  also  in  some  portions  of  the  formation 
more  closely  interstratified;  or  the  shale  may  be  interwoven  with 
the  calcareous  layers  in  such  a  way  as  to  replace  them  at  short  in- 
tervals, the  whole  adhering  strongly  on  freah  fracture,  but  on  be- 
ing weathered  readily  disintegrating.  This  is  the  aspect  of  some 
of  the  beds  near  the  bottom  of  the  formation  which  are  used  for 
building  purposes  at  St.  Paul  and  Minneapolis.    The  stone  in  this 
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case  has  an  attractiTe  exterior  on  being  dressed  ander  the  Iiammer, 
the  Tariegatioiis  due  to  tbe  alternating  shaly  and  limy  parts  giving 
the  face  a  clouded  appearance,  as  of  gray  marble,  withont  being 
susceptible  of  a  uniform  polish.  Where  protected  from  the  weather 
tbe  shale  will  endure,  and  act  as  »  strong  filling  for  the  framework 
of  calcareous  matter  for  a  long  time;  but  under  the  vicissitudes  of 
moisture  and  dryness  and  of  freezing  and  thawing,  it  begins  to 
crumble  out  in  a  few  years.  In  other  places  the  calcareous  layers, 
even  ou  the  same  horizon  as  at  Minneapolis  and  St.  Paul,  are  very 
much  thicker  and  afford  strong  unyielding  material  for  building. 
In  this  last  case  the  calcareous  layers  are  more  strongly  crystal- 
line, but  not  vesicular.  Many  of  them,  especially  when  associated 
with  considerable  shale,  are  nearly  made  up  of  fragments  of  fossils, 
visible  to  the  unaided  eye,  and  doubtless  the  shale  beds  are  also 
calcareous  as  well  as  sedimentary.  The  texture  of  the  stone  is 
close;  yet  some  portions  near  the  base,  thought  to  be  tbe  beds  de- 
nominated by  Dr.  Shumard  ''upper  shell  limestone,"  are  often 
vesicular  and  of  a  light  color.  The  natural  color  of  the  ttone,  on 
deep  quarrying,  is  blue,  but  it  is  often  &ded  to  an  ashen  drab  to 
the  depth  of  several  feet,  depending  on  the  ease  with  which  water 
and  air  find  access  within.  The  porous  layers  are  apt  to  be  most 
faded.  Tbe  long  weathered  surl'ace  is  of  a  light  buff  color,  or  if 
iron  be  present  in  dripping  water,  or  contained  in  the  stone  oa ' 
pyrites  so  situated  as  to  be  oxidized,  the  color  is  sensibly  deepened 
to  a  rusty  yellow. 

The  effect  of  this  formation  on  the  topography  of  several  coun- 
ties in  the  southeastern  portion  of  the  state  has  been  alluded  to  in 
connection  with  the  same  subject  in  treating  of  the  St.  Peter  Mxnd- 
itone.  Owing  to  the  frequency  of  shaly  interlaminations  its  out- 
line, where  the  drift  is  light,  is  not  so  well  defined  in  terraces  as 
that  of  the  overlying  Galena.  Its  line  of  junction  with  the  St. 
Peter  sandstone  is,  indeed,  very  evident  even  in  all  its  tortuosities, 
but  its  junction  with  tbe  Galena  is  generally  hid  by  a  sloping,  turf- 
covered  talus  of  debris;  and  it  is  only  at  favorable  places  in  the 
h\aSa  along  the  streams  that  a  knowledge  of  that  horizon  can  be 
obtained.  The  whole  formation  weatbura  away  so  evenly  that 
where  its  effect  on  the  topography  is  not  brought  out  by  drainage 
erosion  or  by  the  Galena  litneatone  or  the  St.  Peter  sandstone,  it 
produces  nothing  more  than  a  gentle  swell  or  evenly  rounded  ridge 
exposing  none  of  the  beds.  ^ 

Sections  have  been  observed  covering  all  the  beds  of  the  Trenton 
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The  besli  section  of  the  loteer  and  upper  shell  beds,  of  Dr.  Shumard, 
is  that  taken  at  the  falls  of  Minnehaha,  although  the  same  beds 
are  seen  well  exposed  at  many  places  between  St.  Anthony's  falls 
and  St.  Paul. 

Section  at  the/alls  of  Minnehaha,  Hennepin  county. 

Id  descending  order. 

No.  1. — Beds  6  to  14  incheB,  very  foBBiliferous  and  sometimeg  vesicu- 
lar. UODtmn  Ltpttena  dtUoidea  in  abuudaace,  and  Strophmtna 
aUemala  (?),  also  a  Oypricard\ie».  This  ie  an  important  and 
marked  horisvn  to  which  other  aections  may  be  referred.  It 
fomiB  tiie  brink  of  the  falls,  but  its  best  exposure  is  in  a  bluff  a 
few  rods  below.     Seen 9(1. 

No.  2. — Ar(;i]laceou8  limestone  of  a  nreenish  color,  weatheriuH  oot 
conchoidally 2ft. 

No.  S^Areuaceons  shale,  weathering  fine. 2  ft. 

No.  4. — Blae  fla^Ein^,  with  conaiderable  green  ihaie.  The  principal 
building  stone  of  Minneapolis  and  St.  Paul  is  from  this  member. 
Great  portions  of  this  are  made  up  solely  of  commmnted  fossil 
remains  Bhowing  crinoidal  joints.  It  is  of  sedimentary  rather 
than  of  chemical  origin 13  ft.  6  in. 

No.  S.— Oreen  shale,  about  midway  oontainiug  one  layer  of  aboat 

two  inches  of  limestone 3ft-8  in. 

No.  6  —St.  Peter  tandttme,  somewhat  argillaceous,  and  of  a  green- 
ish blue  color 2  ft. 

No.  '. — St.  Piter  aandttone,  enperficially  stained  and  hardened  by 
lime  and  iron 25  ft. 


Total 57  ft.  2 

Total  of  thermrtw 30  ft.  2  i] 


Section  near  the/alls  of  St.  Anthony,  Hennepin  county. 

A  quarter  of  a  mile  below  the  univenity.     In  descending  order. 

No.  1.— Limestone,  moatty  of  a  close  grain  And  bright  bine  color,  show- 
ing many  fossils,  principally  of  L^<ena  dtitoidta,  bat  also  contain- 
ing cephalopods  and  gasteropods.  The  fossil  reniains  are  usually  not 
fragmentary.  Thp^  are  apt  to  lie  in  sheets,  making  dark  streaks 
horizontally  separating  the  bedding.  Under  tbe  weather  this  stone 
filllaont  in  chins  ^  to  2  inches  thick  and  4  to  8  inches  across,  which 
ring  under  a  blow  from  the  hammer.  The  surface  weathers  a  rosty 
buff,  thestone  itnelf  becoming  a  gray  drab. 1]  ft. 

No.  2.— Blue  shale,  cmniblina  out,  the  upper  four  feet  somewhat  bedded,  m 
tbe  rest  below  massive,  the  whole  occasionally  showing  patches  or 
abort  sheets  of  fragmenU  of  brachiopoda,  kc,  making  the  rode  more 
calcareous  and  enmiring 9  ft. 

No.  3. — Blue  flagging,  quarried  here  and  placed  in  the  west  wing  of  the 
onivemi^  building.  This  stone  is  ratner  too  argillaceous  to  be  a  re- 
liable building  material,  yet  is  extensively  asea.  Some  parts  of  it 
■re  free  from  shale.  Sudi  beds  forniih  9,  firm  and  very  enduring 
■tone 15 
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Total  of  the  TnnUm 37  ft. 

The  total  bight  from  the  water's  edge,  at  this  qnarry,  to  the 
^ammit  of  the  drift' blaff  on  which  the  nniversity  stuids,  measared 
b;  Locke's  lerel,  is  137  feet. 

There  is  no  visible  dip  here  in  the  bedding,  but  at  the  falla  of  St. 
Anthoay  the  dip  is  two  or  three  degrees  to  the  southeast. 

At  the  point  where  the  foregoing  section  was  taken  the  St.  Peter 
tandstone  is  tunneled  artificially  to  the  depth  of  nearly  200  feet, 
the  excavation  being  ten  or  twelve  feet  in  diameter,  rudely  dug 
out  and  arched.    It  was  intended  for  a  beer-vault. 

Section  at  St.  Charles,  in .  Winona  eotuUy. 

At  a  quarry  near  St.  Charles,  half  a  mile  south  of  the  city,  the 
lower  portion  of  the  Trenton  appears  as  follows,  in  descending 
order: 

No.  1. — Hard,  ciystaJline,  catcareoDs  layfln,  lin^og  under  the  hammer, 

of  a  lu^t  diab  cdor,  wiUumt  shale,  fosBiliferoaa 15  Ft 

No.  2. — Blniah  green  diale,  aboQt 10  It. 

[No.  8.~8t.  PtitT  gaitdniont,  seen  6  feet.] 

Total  Titnlon 26  ft. 

At  tbia  place  the  dip  is  two  or  three  degrees  S.  W.  St.  Charles 
sits  on  the  top  of  the  Lower  Maffnesian  limestone,  which  is  seen  in 
a  quarry  a  little  N.  £.  of  the  city,  and  is  nearly  surrounded  by 
bluSs  formed  by  the  St.  Peter  sandstone,  capped  with  the  lower 
portion  of  the  Trenton.  This  exposure  of  the  Lower  Magnesian  is 
along  a  little  creek,  the  amount  of  bedding  seen  being  about  16 
feet. 

Sections  at  Rochester,  in  Olmsled  county. 

At  the  "  old  Harmon  qnarry,"  from  which  the  flouring-mill  and 
the  foundations  for  the  new  publiC'School  house  were  built,  the 
lower  portion  of  the  Trenton  appears  as  follows,  in  descending 
order:  * 

No.  1.— Graenihole.Been 4  ft, 

['^lis  is  Buid  b;  Hr.  Hntlbnt  to  be  about  14  feet  thick  wliere 
it  is  all  preserved.] 
No.  2. — Said,  brittle  limestone,  in  two  beds,  separated  by  about  two 
inches  of  i^reeii  shale.    This  is  much  like  No.  1,  of  the  foreffoin^ 
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geotion  At  St.  Chfti'lea.    It  bae  k  drab  color.    A  bandBome  Slro- 

SAomMtt  ii  the  moit  charBrOteriatic  fbsnl 1  ft. 
'— AlternatiODa  of  shale  and  limeBtone 1  ft. 

No.  4.— Limeatone  of  the  wme  kind  as  No.  2  with  iorae  partiiiKS  of 

shale,  but  lometjmes  quite  blae  instead  of  drab,  seen 10  fL 

No.  5.— Blae  ahal;  limeatonei  more  like  the  blu«  itkgfpag  qaairied  at 

Minoeapolia.    Not  well  ezpoaed;  amounts  to  aoout 6  in. 

Total  Trenton  teea 18  ft.  6  in. 

At  aaoUier  point  further  west,  on  Ur.  0.  P.  Whitcomb'e  land, 
the  bed  of  green  shale  separating  the  foregoiag  Trenton  from  the 
St.  Peter  sandstone,  or  rather  forming  the  haae  of  the  Tretiion,  may 
be  seen  in  a  weathered  blafi*,  exposing  a  thickness  of  about  ten 
ieet,  an  at  St.  Charles.  The  quarry  of  Mr.  0.  P.  Whitcomb,  at 
E^whester,  is  made  up  as  follows,  in  descending  order: 

No.  1. — Qreen  shale,  containins'  fraRmeatBrr  crinoidal  stemi,  CSateUt 
and  TariouK  small  bracbiopods,  amonK  which  mity  be  dtatiDfraished  a 
Rlii/ttelumella.  [Hr.  Hurlbnt  thinks  about  5  fes.  more  are  biokni 
down  from  aboTS,  not  now  viaible.]  seen 10  ft. 

No.  2. — limestone,  of  a  drab  color  and  fine  graia,  in  beds  of  about  three 

inches,  with  much  interTeninR  shale  in  contuaous  Ufen 3  ft- 

No.  3. — Compact  limestone,  used  in  building,  of  a  blue  color,  but  com- 

paiativel;  free  from  shale 17  ft. 

No.  4. — Green  shale,  lying  on  the  St.  Ptitr  tanditone,  not  well  esposed, 

seen .^ 1  ft. 

Total  Trenton  seen 32  ft 

From  No.  2,  above,  have  come  some  of  the  finest  and  largest 
specimens  of  cephalopods. 

Section  on  Soot  river,  in  sec,  16,  Pleasant  Grove,  Olmsted  coanty. 

At  the  point  observed  the  section  consists,  in  general,  as  follows, 
in  descending  order:  Perpendicular  escarpment  showing  generally 
a  thin  bedded  and  often  shaly  rock,  the  thin  shale  partitions  being 
as  thick  as  ^  or  1^  inches,  about  87  feet.  The  descent  then  is  ir- 
regular over  beds  of  argillaceous  limestone  and  shale  mostly  hid 
from  view.  Some  of  these  shale  beds  are  six  and  eight  inches 
thick,  and  from  them,  where  crumbling  under  the  weather,  frag- 
ments of  fossils  fall,  such  as  Chtetetes  (principally),  Maclurea  and 
Ortkis.  The  limestone  weathers  rough  and  thin-bedded,  andshows 
Beceptaculites.  This  intervtf  includes  about  47^  feet.  There  is 
then  a  broad  shoulder,  making  up  a  talus  covering,  as  disclosed. 
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further  down  the  river,  a  heary  bed  of  green  nhale,  which  overlies, 
atear  tibe  water's  edge,  the  limestone  layers  of  the  foregoiag  sectiona 
«t  Rochester,  i2  feet.  Total  of  beds  supposed  to  ba  of  the  Trenton , 
126i  feet.  CombiQing  this  section  with  the  observed  thickaess  at 
Rochester,  omitting  the  overlying  shale  bed  (here  embraced  in  a 
4uilus)  the  observed  thickness  of  roeka  of  Trenton  age  amoants  to 
156^  feet  against  the  34  feet  observed  by  Dr.  Owen. 

Sections  at  MantorvUle,  m  Dodge  county. 

The  Mantorville  quarries  show  the  horizon  of  the  junction  of  the 
Trenton  with  overlying  OaUna.  The  same  horizon  is  better  ex- 
posed at  Pettit's  mill,  one  and  a  half  miles  below  Mantorville,  on 
«ec.  22,  T.  107,  R.  16,  along  the  middle  branch  of  the  Zumbro 
river.     These  sections  are  as  follows: 

1st.  That  of  the  quarry  of  Mr.  Charles  (Ginsberg,  in  descending 
-order: 

No,  1. — [Loose  fra((ment8,  5  ft.] 

!N«.  2. — ^BeaTv  beds  of  vesicular,  maTaeaiao  buff  limestone 8  ft. 

Ko.  3.— Thuil>edsofthe8aiiie,  with  a  little  Rhai.: 4  ft. 

No  4.— Heavy,  buff,  ma^Deiiaii  beds. .  7  ft. 

So.  5. — TQia,  blup  argilio-oi^eman  beds 10  ft. 

No.  6. — Even-bedded  majpiesian  UmeHtonei  Uie  beddiax  of  which 

weatheraoQtfi«m  twotOBixinchm,  (poorlyaeen) 5  ft 

Total  seen 34  ft. 

At  this  quarry  tbn  buff  or  cream  colored  stone  shows  a  light  blue 
color  in  deep  quarrying. 

2d.  The  quarry  of  Mr.  Samuel  Wilson,  located  near  Mr.  Gins- 
fierg's,  includes  more  of  the  Galena. 

No.  1.— [LooBe  frafrments,  4  ft] 

No.  '2. — Beds  from  six  to  twenty  inches  each,  of  vesicular,  mait- 
nesian  limestone,  almost  free  from  iron,  fine  for  a  "qaariy 
atone" 80  ft  10  in. 

No.  3. — Thin,  slaty,  orgillo-mEwoeBuui  beds 1  ft.    6  in. 

No.  4. — Good,  heavy  beds  of  magneaian  limOBtoae,  same  as  No.  I.    11  ft    6  in. 

No.  5.— Shaly  and  thinner  beds,  seen 5  ft. 

[Note. — Where  these  beds  are  weathered  out,  a  wbit«  de- 
poidt  is  accumulated  on  the  slope  below,  having  much  the 
tostoof  lime,  yet  may  consist  of  alumina  and  lime.  On  the 
face.of  the  ro(^  the  coatinK  is  bitter  and  sour,  tasting:  some- 
what like  Epsom  salt.] 

Ko.  6.— Heavy  magnesian  laytam,  of  a  bnff  color,  with  consider- 
able shale,  uune  as  Nos-  3,  4  and  5,  of  Ginsberg's  quarry,  bat 
powly  seen,  about 20  ft. 

Tjtolseen 68ft  lOin. 
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Section  at  Pettifs  mill,  sec.  22.  T.  lCf7,  S.  16,  Dodge  Co. 

No.  I.— Slope  from  theenmmitofthe  btaff  (hid)  Mtimatied 40  ft 

No.  2.— Hogneaian  Ituren,  buff,  much  shattered 4  fl.     6  in. 

No.S.-8h3e 2  ft.    6  in. 

No.  4.— Good  Iftyen  of  vencolar,  bnff  magneu&n  atone,  with  some 

urpUaceoag  patches  ..'. U  ft. 

No.  5. — Aigillo-magneaituilimeitone,  weatlieruw  into  rather  thin 

bedg Sft, 

So.  6. — Vencolar,  buff,  mafrnentm  limestone.    In  one  bed 10  in. 

No.  7.— Shale  and  ibat;  limestone 2  (t.    2  in. 

Na  8.— Beds  of  aHrillaoeoiu  limestone,  each  of  about  ei^fat  inches, 

separated  by  shale  beds,  each  of  abont  two  inches Sft.    2  in. 

[NOTB,— In  No.  8  is  found  the  coml  SoMptaculittt.] 

No.  9.-Shale .TT. 4  In. 

No.  10.— Vencolar  limestone,  arttillo-magnesian.    In  one  bed..-  9  in. 

No.  11.— ShaljaudcaJcareoasbeds  (thin) 8  in. 

No.  12.— Crystalline  beds  of  a  gray  color,  weatherinfc  bnff,  one  bed    Itb.    7  in. 

No.  13. — Shale  and  ahaly  limestone 1  ft.    4  in. 

No.  14.— Shale Sin. 

No.  15.— Argillo-ma^eaian  limestone,  some  parts  dystaUiae  and 

calcareons  only,  in  three  beds 6  ft.    4  in 

No.  16.— Shale , ,  4  in. 

No.  IT.— Argillo-magnesian,  one  bed 10  in. 

No.18.— Shale .,    1ft.    2  in.. 

No.  19. — Hard  crystalline  limestone,  of  a  gray  oolor,  with  some    • 

cavities  and  specimens  of  Btetplaeatittt 2  fL    2  in. 

No.  20.— Shale 6  in. 

No.  21.-'Arf[iUo-maj^eeian,  one  bed,  showing  Chceltttt  and  fta- 

coidsof  the  Trtnton 1  ft.    6  in. 

No.  22.— &n  inteira)  (not  well  seen)  of  beds  of  greenish  blae  shale 

and  aqfillaceens  limestone,  each  varying  from  eight  to  twelve 

inches,  showing  abundant  fossils  of  the  TreiOon IS  ft 

No.  23.— Blue,  earUiy  limestone  (under  water)  seen 6  in- 
Total 103  ft-  10  in. 

It  is  impossible,  without  more  examination,  to  fix  certainly  th& 
equivalency  of  any  portion  of  tbis  section  witb  those  at  Mantor- 
ville,  but  Nos.  2  to  4  here  are  probably  incladed  in  No-  6  at  Wil~ 
son's  quarry.  This  section  shows  the  transition  from  the  TrenUm 
to  the  Galena  to  hare  been  gradual  in  southern  Minnesota,  the  oo* 
currence  of  the  buff  and  magnesian  layers  markiDK  those  changea 
&Torable  for  the  deposition  of  Galena  limestone  which  preceded  th» 
full  introduction  of  that  epoch. 

The  foregoing  sections  of  the  Trenton  limestone  with  its  associ- 
ated shales  are  thought  to  cover  the  whole  formation,  which  prob- 
ably reaches  the  thickness  of  160  feet  in  the  southern  portion  of 
the  state,  where,  only,  its  full  development  is  preserved. 

(d.)    Fossils  of  the  Trenton  limestone. 
It  is  not  intended  to  attempt  here,  nor  would  it  be  possible  at 
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the  present  tiue,  to  give  a  complete  list  of  the  nameronB  and  in- 
teresting  fossils  supplied  by  the  Trenton  limestone.  Full  collectiona 
bave  not  yet  been  made,  but  enough  has  been  done  to  illustrate 
the  commonest  of  the  animal  remains  met  with  in  this  formation, 
and  to  show  bow  easential  to  the  geologist  a  knowledge  of  the 
fossils  of  an;  rock  ia,  before  be  can  pronomice  on  its  age.  Perhaps 
the  most  common  fossil  seen  abont  outcrops  of  the  Trenton  in  Min- 
nesota is  a  ramose  form  of  the  little  coral  Che^eUs,  probably  of  the 
species  Lyct^erdon.  It  seems  to  pertain  specially  to  the  beds  of 
«hale,  but  is  not  absent  from  the  other  beds.  On  the  weathering 
-away  of  the  rock,  the  &agmenta  fall  out,  and  may  be  picked  up 
along  the  foot  ot  many  of  the  outcrops  of  this  limestone.  Besides 
-this  coral,  Leptcena  deltoidea,  a  small  brachiopod,  is  frequently 
seen.  There  are  also  different  species  of  Ortkis,  of  Strophomena 
and  of  TtUinomya,  and  a  species  of  Leperditia.  OF  gasteropoda, 
Bpeeiee  ot  Murchisonia  Skiii  Pleurotomaria  are  the  most  common. 
Trilobites  of  the  genera  Xsotelus,  Ilkenua,  Phaeops  and  lAchas,  and 
also  doubtfully  of  Calymene,  have  been  found  nithin  the  state.  Of 
cephalopods  there  are  a  great  many  species,  as  well  as  a  great  num- 
ber of  indiTidualB.  In  aotne  cases  the  rock  seems  entirely  made  up 
of  the  remains  of  cephalopods.  Some  are  very  large,  measuring 
nearly  a  foot  in  diameter,  and  some  are  very  small.  Endoeeraa 
magniventrum  is  perhaps  the  most  common  cepbalopod,  being  at  the 
same  time  one  of  the  largest. 

(e.)     Uses  of  the  Trenton  limestone. 

The  frequency  of  tbe  shale  beds,  and  sometimes  the  intimate  dis- 
«emination  of  shale  through  the  calcareous  layers  without  showing 
regular  lamination,  render  the  most  of  this  formation  of  little  use 
for  a  building  material.  The  flags,  however,  near  the  base  of  the 
formation  (For.  3.  a,  of  B.  F.  Shumard)*  serve  in  many  places  as 
«  Te^  nsefol  stone  for  building  purposes.  The  color  is  gray  or 
bluish,  with  mottlings  of  lighter  color.  These  beds  are  eztensiTely 
wrought  at  St.  Paul  and  Minneapolis,  as  well  as  at  nearly  all  avail- 
able points  in  the  state  where  a  local  demand  exists.  The  quarries 
at  Minneapolis  in  these  beds  are  owned  by  Michael  Mullen,  John 

•Id  Dr.  0weD*i  ftnat  rspon  tbe  engrsved  wctloni  ot  B.  P.  Sbumftrd  embrtMe  F.  &  ftl 
-  --' ' DBt  SL  ADtboDT:  bnt  Dr.  O.  In  ■•'-  "--  — -• 

S.  b..  In  tbe  "  leM  beftrina  bedi  ol 
le  and  Fentamenu  b«di  "of  tbe  u 
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Beulstertz,  Heory  Wacks  and  Mr.  Etisoii.  They  are  sitoated  oi> 
the  west  side  of  the  rirer,  ia  the  bluffj^,  about  a  quarter  of  a  mile- 
below  the  hlls  of  St.  Aatboay.  Other  quarries  are  opened  on 
Nicollet  island. 

It  ia  obserrable  that  further  to  the  south,  as  at  Faribault,  Roches 
ter  and  St.  Charles,  these  beds,  although  on  the  same  horizon  as- 
those  so  extensively  used  at  St.  Paul  and  Minneapolis,  are  much 
freer  from  argillaceous  matter,  while  at  the  same  time  the  thick- 
ness of  the  distinct  shale  beds  (as  No.  2  in  the  section  at  St. 
Charles,  and  No.  1  of  the  section  at  Rucbester,  on  Mr.  0.  P.  Whit- 
comb's  land)  becomes  much  greater.  There  seems  to  have  been  a 
more  disturbed  condition  of  the  oceanic  waters  in  the  central  than 
in  the  southern  portion  of  the  state  during  the  deposition  of  this. 
flagging  (F.  3.  a,  Shumard),  mingling  the  coarser,  more  foreign 
materi>)ls  of  the  shale  intimately  with  the  calcareous  accumulations- 
and,  to  that  extent  lessening  the  supply  for  the  shaly  beds  proper. 
By  reference  to  the  foregoing  sections  it  will  be  seen  that  at  the 
fiJls  of  Minnehaha  the  alternations  of  these  lithological  and  chem- 
ical characters  in  the  lower  Tretitnn  occur  about  as  represented  in 
the  following  view,  No.  4.  being  thai  from  which  the  building 
stone  is  taken. 


Sbaie.  (iiot  M' 

Calc  areola  _.. 
Bhale _  ... 


Sbaljr  1Ime*i 
Shale 


great. 

ireet. 

.._-..isteet. 


St.  Peter  MUidstoiie. 


At  Rochester  the  same  horizon  shows  the  following  alternations^ 
number  four  being  the  principal  quarry-stone. 


lileet. 

In  the  former  case  we  find  about  eight  feet  of  shale  and  thirteen 
feet  of  shaly  limestone,  with  nine  feet  of  a  vesicular  (magne3ian?)< 
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limestoae.  la  the  latter  caise  we  find  aboat  twenty-fire  feet  of 
shale  in  considerable  and  distiuct  beds,  and  seventeeD  faet  of  pure 
limestone,  the  apper  calcareous  (and  magnesianP)  member  being 
apparentl;  wanting. 

The  qoicklime  made  from  the  Trtnton  Utnestone,  is  easily  slacked 
and  with  a  rapid  evolntion  of  heat.  It  also  sets  with  greater  rap- 
idity than  that  made  from  the  Lower  Magneatan.  It  requires  an 
intenser  heat  to  drive  off  the  carbonic  acid  from  the  lime  of  the 
Trenton  than  it  does  from  the  lime  and  magnesia  of  the  Lower 
Magnesian.  Hence  mor^  fuel  is  oonstimed.  In  the  use  of  the  lime, 
however,  a  smaller  insoluble  sediment  will  result  from  the  slacking 
of  that  made  from  the  Trenton,  when  free  from  Bhale,  than  from 
that  made  from  the  Lower  Magnesian  when  equally  pure. 

At  Faribault,  in  Rice  county,  the  principal  quarries  that  fnrnish 
stone  (and  also  marble)  are  those  of  Milan  N.  Pond  and  Mr.  Cromer, 
situated  one  and  a  half  miles  east  of  the  city,  in  blufis  at  some  dis- 
tance from  the  river.  Quarries  are  also  owned  near  the  city,  in  the 
river  blu^  by  Wm.  Lee  and  Mr.  ponahue  and  by  others.  The 
stone  here  is  all  from  the  same  stratigraphical  horizon  as  the  quar- 
ries at  Minneapolis,  but  is  much  less  shaly,  some  layers  being  18 
to  20  inches  thick  after  being  dressed.  The  stone  used  in  the  asy- 
lum for  the  deaf  and  dumb,  at  Faribault,  was  taken  from  Pond  and 
Cromer's  quarries.  But  in  the  construction  of  this  handsome  edi- 
fice the  common  mistake  is  made  of  placing  some  of  the  stone  on 
edge.  This  is  the  case  all  round  the  building  near  the  basement. 
The  first  stone  below  the  water-table  has  a  thickness  of  six  or 
eight  inches,  and  a  width  of  three  feet,  and  stands  on  edge.  This 
is  backed  up  probably  with  smaller,  poor  stone  in  irregular  courses 
withont  cross-bindings.  Tbe  &ced  stone  is  placed  hence  iu  its 
weakest  position  in  the  wall,  and  in  one  in  which  it  is  most  sus- 
ceptible to  the  attacks  of  the  weather,  and  the  wall  itself  is  weak- 
ened by  being  split  into  tno  separate  walls.  This  is  a  common 
oversight  on  the  part  of  stone  masons,  some  of  the  largest  and  cost- 
liest buildings  in  SL  Paul  and  Minneapolis,  including  the  univer- 
sity at  St,  Anthony,  exhibiting  the  same  short-sighted  economy  in 
their  archi^cturs.  It  should  be  an  invariable  rule  never  to  lay  a 
stone  in  an  important  wall  so  that  the  layers  of  sedimentation  are 
perpendicular  instead  of  horizontal.  The  more  nearly  a  stone  can 
tie  in  a  wall  as  it  lay  in  the  natural  rock,  the  firmer  is  the  wall. 
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The  i^iscopBl  church  and  chapel  aDd  the  achool  faaildiii£  belong- 
ing to  the  same  aociety  at  Faribaalt,  as  well  as  the  pablic  school 
houses  of  the  city,  and  some  lai^e  business  blocks  are  laid  up  with 
this  limestone. 

The  "Faribault  marble"  is  a  bed  in  the  same  quarries,  lying  be- 
tween common  bnilding-stone  layers,  and  haying  a  thickness  of 
something  less  than  a  foot.  It  is  susceptibis  of  a  fine  polish,  and 
has  a  gray  color.  It  is  made  into  table  and  stand  trimmings  which 
show  various  markings  and  mottlings,  owug  to  the  contained  fos- 
sils and  the  Tarious  lithology  of  the  stone. 

6.     IHB  QALBHA  LIHBSTOVE. 

(a.)    It8  area. 

The  line  of  junction  of  the  Oalena  with  the  Trenton  is  pretty 
well  marked  in  the  southeastern  portion  of  the  ctate  through  the 
counties  of  Fillmore  and  Olmsted,  but  its  junction  with  the  3fa- 
qmketa  shales  has  not  yet  been  obserred  at  a  single  place.  Hence 
the  width  of  the  Galena  belt  is  unknown,  although  it  does  not 
probably  exceed  ten  miles.  In  the  southwestern  portion  of  Oood- 
hue  county  the  Oalena  is  deflected  toward  the  west,  and  finally  in 
Rice  and  Waseca  counties  toward  the  soathwest,  passing  through 
Faribault  and  leaving  the  state  in  Martin. 

(b.)    Its  lUhfAogieal  eharacters. 

This  limestone  was  included  by  Dr.  Owen  in  his  designation 
"  Upper  Magnesian  limestone,"  that  term  also  covering  the  Niag- 
ara limestone  which  is  separated  ^om  the  QaUna  by  a  thickness, 
anobserved  by  Dr.  Owen,  of  about  75  feet  of  shales  named  by  Dr. 
C.  A.  White  of  Iowa  the  Maquoketa  shales.  It  was,  however,  dis- 
tinguished by  Dr.  Owen  under  the  special  designation  of  "  lead- 
hearing  beds  of  the  Upper  Magnesian."  Lithologiually  it  has  a 
great  similarity  to  the  Niagara.  Its  usual  color  is  buff,  although 
on  deep  and  fresh  quarrying  it  also  shows  that  its  normal  color, 
like  most  other  limestones,  is  blue.  Its  composition,  like  that  ot 
the  Lower  Magnesian,  is  dolomitic,  comprising  a  large  percentage 
of  carbonate  of  magnesia.  Its  textare  is  open,  even  porous,  with 
minute  cavities.  It  alsoaxhibits  large  cavernous  patches,  with  a 
rough  and  forbidding  aspect.  These,  however,  are  not  common, 
the  sedimentation  having  been  generally  so  undisturbed  by  chem- 
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ical  or  mechonic&l  agencies  that  the  layara  are  yet  well  preaerred. 
The  grain  is  crj^talline,  and  aometimea  granular.  Mictite  crystals 
of  brown  spar  often  line  the  cavities.  It  also  sometimes  embraces 
iron  pyrit«8  which,  weathering  oat,  stains  the  face  of  the  rock  with 
a  rnst  of  iron.  It  probably  also  embraces  galena  in  some  parts  of 
its  area  in  Minnesota,  although  this  mineral  has  not  actually  been 
found  contained  in  the  rock.  Pieces  of  considerable  size  are  found 
by  the  farmers  in  Olmsted  county  in  plowing  near  the  blufis  of 
this  formation,  which  have  apparently  fallen  down  on  being  loott- 
«ned  by  the  weather,  the  drift  there  being  comparatirely  light. 
The  lower  beda  of  the  Qalena  are  interatratified  with  the  Trenton. 
This  may  be  seen  by  comparing  the  sections  covering  that  horizon 
«t  Hantorville  and  at  Pettit's  mill.  (See  pages  99  and  100.)  A 
thickness  of  about  20  feet  is  taken  up  by  alternating  shale  and 
limestone,  the  latter  gradually  losing  ita  distinctly  dolomitic  char- 
acters and  passing  into  the  grayish  and  blue  compacter  beds  of  the 
Trenton. 

In  the  southeastern  portion  of  the  state,  where  the  Galetia,  ow- 
ing to  the  thinness  of  the  drift  deposit,  ia  seen  in  the  hlatb  and 
terraces  with  which  the  face  of  the  country  is  diTersJfied,  its  irreg- 
ular outline  is  easily  traceable  for  many  miles.  It  furms  the  sum- 
mit of  a  distinct  terrace  of  which  the  underlying  Trenton  shales 
and  limestones  constitute  the  foundation,  and  &om  the  top  of  which 
-the  overlying  Maquoketa  shales  seem  to  have  been  denuded.  It 
thua  shows  its  more  persistent  character  more  distinctly  than  if  it 
lay  between  formations  of  equal  hardness.  Its  thickness  is  esti- 
mated at  180  feet. 

The  lithological  character  of  the  Galena  is  also  frequently  evident 
in  the  form  of  precipitous  escarpments,  and  prominent,  often  de- 
tached, crags  along  the  valleys  of  streams,  where  their  channels 
are  deeply  cat.  The  point  lying  between  two  valleys  which  unite 
is  sometimes  wrought  by  the  combined  action  of  water  and  air  into 
picturesque  or  iantaatic  shapes,  the  beauty  and  grotesqueness  of 
which  is  hightened  by  tbe-aeclusion  of  the  place.  These  unevenly 
weathered  surfaces  are  due  to  variations  in  the  hardness  and  dura- 
bility of  the  texture  of  the  Qalena. 

Some  of  the  observed  sections  in  the  lower  portions  of  the  Galena 
have  already  been  given  under  the  head  of  the  Trenton  limesUme. 
Those  at  Mantoisville^and  Pettit'a  mill  expose  upward  of  40  feet  of 
this  formation,  and  need  not  be  repeated  here.  The  beda  exposed 
in  Mr.  Thomas  Qarrick's  quarry,  on  sec.  18,  in  Rooheater,  Olmsted 


by  Google 


106  AinnTAL  BBFOBT. 

county,  show  about  Sft  feet  of  a  very  nniform  and  evenly  bedded 
atone,  of  a  buff  or  light  cream-color,  and  crystalline,  often  granu- 
lar textare,  in  which  are  many  cavities  from  which  the  foasila  have 
been  absorbed,  besides  often  a  minutely  vesicular  and  open  struct- 


(c.)    Fossils  t^the  Galena  litntstone. 

Wherever  the  Galena  haabeen  examined  in  Minuesota,  the  most 
striking,  and  perhaps  the  commonest  fossil  is  the  sunflower  coraI» 
ReceptacuUUs.  Examinatioa  sufficiently  detailed  has  not  yet  been 
made  to  establish  the  species  to  which  specimens  collected  may  be- 
long. There  can  be  but  little  doubt,  however,  that  the  usual  spe- 
cies at  Dubuque  {Omeni,  Hall)  is  also  the  most  common  in  southern 
Minnesota.  Ortkoceratites,  sometimes  of  large  dimensioos,  are  ala» 
common  in  the  QaUna,  especially  near  the  base.  3pecies  oi  Mur- 
chisonia,  and  apparently  of  Pleurotomaria  have  also  been  seen.  Of 
brachiopods  various  species  that  appear  like  Orthis  and  like  Stro- 
photnena,  in  addition  to  Lingula  quadrata  (Eichwald.)  have  been 
collected  from  the  outurops  of  the  Galena.  The  paleontology  of 
the  Galena  is  studied  under  unfavorable  circumstaDces  arising  ^m 
the  crystalline  condition  of  the  rock,  which  has  generally  caused 
the  absorption  of  the  shelly  portion  of  the  animal,  leaving  only  its 
shape  entombed  in  the  form  of  a  cast.  In  other  cases  the  fossils- 
are  so  nearly  obliterated  by  this  means  that  the  casts  themselvea 
are  chemically  united  with  the  mass  of  the  rock,  rendering  their 
separation  impossible. 

(d.)    Economical  value  of  the  Galena  limeslone. 

This  limestone  derives  not  only  its  name  but  its  special  interest 
to  the  geologist  and  great  economical  value  to  the  states  further 
south,  from  the  occurrence  in  it  of  workable  and  valuable  deposits 
o{  the  Bulphurets  of  lead  and  zinc,  called  galena  aud  blende.  These 
dep(»ita  specially  prevail  in  that  district  denominated  by  Prot^  J. 
D.  Whitney  "  the  driftless  region,"  in  the  states  of  Iowa,  Wiscon- 
sin and  Illinois.  This  driftless  tract  spreads  much  further  north- 
westward, covering  much  of  the  southeastern  portion  of  Minnesota. 
Fully  admitting  Prof.  Whitney's  theory  as  to  the  non-submergence 
of  this  region  since  the  deposition  of  the  Silurian  limestoue,  there 
are  many  facts  which  will  not  permit  such  non- submergence  to- 
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explain  the  apparent  absence  of  the  northern  drift  in  that  part  of 
the  Northwest,  chief  amoD^  which  is  the  absence  of  proof  that  any 
portion  of  the  drift  of  the  Northwest  is  due  to  general  submergence 
below  the  waters  of  the  ocean.  Thefnctof  the  thinness  of  the  drift 
in  southeastern  Ifinnesota  has  been  referred  to  under  the  bead  of 
surface  geology.  The  features  of  surface  that  prevail  throughout 
this  district  are  the  same  as  those  seen  about  Dubuque,  in  lowaf 
and  generally  throughout  the  "  lead  region  of  the  upper  Missis- 
sippi," The  characters  of  the  Galena  limestone  in  Minnesota  are 
essentially  those  of  the  same  limestone  in  the  lead  district.  The 
evidence  is  therefore  presumptive  of  the  existence  of  galena  in 
workable  quantities  in  the  northern  extension  of  this  formation  in 
Minnesota;  at  least  no  cause  is  known  for  the  limitation  of  the 
lead-bearing  area  to  the  district  in  which  it  is  chiefly  developed.  IF 
the  origin  of  the  sutphureta  that  fill  the  cavities  in  the  Galena 
be  due  to  the  infiltration  of  those  minerals  from  oceanic  waters 
holding  the  sulphates  of  the  same  metals  in  solution  at  the  time  of 
the  formation  of  that  dolomite,  there  is  no  known  reason  why  the 
Galena  will  not  embrace  the  same  snlphurets  throughout  its  ex- 
tent, at  least  wherever  the  causes  that  produced  the  precipitation 
were  in  force.  The  cause  of  thai  chemical  change,  aeeigned  by  Mr. 
Whitney,  is  the  decomposition  df  vegetable  and  animal  remains  in 
the  underlying  "bituminous"  shales  of  the  Trenton,  a  process 
which,  evolving  sulphur  in  the  form  of  sulphuretted  hydrogen,  . 
would  necessarily  convert  the  sulphates  in  the  waters  through 
which  it  rose,  into  the  corresponding  sulphnrets.  The  precipitate» 
gathered  in  such  shrinkage  cracks  or  other  cavities  as  were  favora- 
ble for  its  accumulation.  Theae  conditions  all  prevailed,  so  far  aa 
can  be  learned  &om  the  appearance  oF  the  rocks  themselves,  in 
southern  Minnesota  equally  with  southern  Wisconsin.  When  ia 
connection  with  these  theoretical  eonsiderotious  it  be  remembered 
that  occasional  cuboidal  pieces  of  galena  are  found  in  the  soil  in 
that  part  of  the  state  where  this  dolomite  occupies  the  surface,  it 
may  be  regarded  as  quite  probable  that  the  lead-bearing  area  ex- 
tends also  into  the  state  of  Minnesota,  and  that  by  careful  and 
systematic  exploration  it  may  be  fonnd  in  the  rock  itself  in  payitig 
quantities. 

For  lime  the  Oalena  is  not  much  used  in  Minnesota.  Yet  it 
will  make  a  lime  of  superior  excellence.  It  will  burn  easily  and 
cheaply  owing  both  to  its  vesicular  texture  and  the  presence  of 
magneeia  in  the  form  of  a  carbonate.    It  will  make  a  lime  of  con- 
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^derable  body,  but  leas  quickness  iu  slacking  and  setting  than  that 
from  the  Trenton.  In  that  respect  it  would  resemble  the  quick- 
lime from  the  Lower  Magnesian,  but  it  would  be  whiter,  and  freer 
from  siliceous  matter.  The  gr&nnlar  texture  seen  in  some  ports  of 
the  OaUna,  a  character  common  to  most  magneaian  limestones, 
has  sometimes  made  it  pass  for  a  sandstone,  and  for  that  reason, 
Although  used  for  a  building  material,  it  has  not  geaenllr  been 
tested  for  quicklime.  Lime  for  the  local  markets  of  southern  Min- 
nesota ought  all  to  be  supplied  from  this  formation.  It  furnishes 
in  many  of  its  exposures,  along  the  valleys  of  streams,  the  best  of 
-opportunities  for  quarrying. 

When  in  connection  with  its  fitness  for  quicklime,  its  merits  as 
a  building  stone  are  considered,  it  is  made  a  little  surprising  that 
no  more  working  in  this  formation  has  been  done.  It  not  only 
famishes  a  building  material  suitable  for  all  ordinary  uses  in  foun- 
datiuus  and  abntments  for  bridges,  but  it  also  cuts  easily  to  aregu* 
lar  and  smooth  surface.  Its  bedding  is  sometimes  heary,  reaching 
two  or  three  feet  in  thickness,  and  the  atone  is  strong  enough  to 
endure  both  pressure  and  long  weathering.  It  is  of  a  light  and 
lively  color,  and  in  that  respect  has  the  advantage  of  darker  colored 
atone.  The  quarries  at  Mantorville,  owned  by  Messrs.  Wilson  and 
Oinsberg,  have  furnished  a  large  amount  of  good  building  stone 
which  has  been  hauled  many  miles  over  the  country  in  various  di- 
rections, past  many  inviting  outcrops  of  the  same  formation.  It 
is  owing  to  the  investigations  of  an  amateur  geologist,*  that  the 
«xistence  of  this  stone  in  many  other  places  has  been  made  known 
to  the  citizens  of  Olmsted  eouuty.  Through  his  recommendations 
it  has  recently  been  opened  near  the  city  of  Rochester,  and  is  found 
io  supply  a  stene  equal  in  all  respects  to  that  taken  out  at  Mantor- 
ville. The  quarry  of  Mr.  Thomas  Oarrick,  on  section  eighteen  in 
the  township  of  Rochester,  Olmsted  county,  exposes  twenty  or 
twenty-five  feet  of  evenly  bedded  OalenOf  useful  for  general  build- 
ing. At  Rochester,  CooVs  block,  the  court  house,  the  public 
school-house  and  Heaney's  block  are  all  fiued  and  trimmed  with 
the  GatcTia,  hauled  from  Mantorville.  At  Mantorville  the  court 
house  and  the  school-bouse  are  entirely  built  of  it;  the  former, 
however,  showing  several  large  iron  stains  in  the  front  walls. 
•Kr.  W.  D.  Hurlbut,  ol  BMhester,  Hion. 
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7.      UPPBB  SILUfiUIT  AND  DETONIAK. 

The  formations  that  hare  thus  far  been  described  are  Bllinclnded 
below  the  Upper  Silurian.  The  Maquokeia  shales  of  Iowa,  which 
overlie  the  Oalena  are  also  embraced  in  the  Lower  Silurian.  The 
QaletM,  however  is  the  highest  member  of* the  Silurian  that  has 
yet  been  identified  in  the  state.  It  is  expected  that  when  more 
detailed  exploration  shall  have  been  made,  the  remainder  of  the 
Lower  Silurian,  the  upper  Silurian  and  the  lower  portions  of  the- 
Devonian  will  bo  found  to  occupy  a  considerable  area  in  the  south- 
era  portion  of  the  state.  The  areas  assigned  to  these  rocks  in  the 
preliminary  map  accompanying  this  report  are  hence  based  on  the 
known  trend  of  other  formations,  and  on  the  maps  of  the  neighbor- 
ing state  of  Iowa,  which  show  the  Upper  Siloriau  and  Devonian  as- 
leaving  that  state  and  entering  this.  The  same  is  trae  of  the  areas 
given  these  rocks  in  the  northwestern  portion  of  the  state,  the 
geological  map  by  Prof.  H.  T.  Hind,  of  the  Winnipeg  district,  rep- 
resenting the  Devonian  and  Upper  Silorian  as  entering  Minnesota 
from  the  north. 

8.     THB  CEETAOSOnS. 

(a.)    Preliminary  considerations. 

The  geological  frame-work  of  the  state  having  been  completed' 
by  the  deposition  of  the  foreicoing  Silnriaa  {and  Devonian?)  rocks,, 
it  remained  above  the  oceanic  waters  during  the  whole  of  the  Car- 
boniferoas  and  a  greater  part  of  the  Mesozoic  ages,  during  which 
it  underwent  only  the  vicissitudes  of  atmospheric  changes,  till  the 
period  of  the  Cretaceous.  Large  portions  of  the  American  conti- 
nent which  are  now  dry  land  were  yet  under  the  waters  of  the 
ocean.  At  the  ushering  in  of  the  Cretaceous  a  further  submergence 
brous:ht  the  Cretaceous  seas  over  not  only  the  old  Devonian  and 
Silnrian  dry  land,  but  also  in  the  states  of  Minnesota  and  Iowa* 
over  large  areas  of  the  azoic  and  granitic  roeks.  How  much  of  the 
state  of  Minnesota  was  thus  submerged  has  not  yet  been  ascer- 
tained. 

If  points  of  elevation  only  be  considered,  since  it  ia  fbnnd  in 
some  of  the  most  elevated  parts  of  the  southern  portion  of  the  state 
the  entire  state  must  have  been  submerged.  It  is  possible  the  sur- 
faee  of  the  country  sank  below  the  ocean  unequally,  in  different 

•CODipve  OeefoQU  of  Iowa,  WO,  Vol.  I,  p.  IM. 
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localities,  and  also  that  it  rose  with  aimilar  irregularity.  Hence 
poiata  that  now  show  the  greatest  altitude  above  the  ocean  level, 
may  have  been  the  deepest  submerged,  or  ma;  have  risen  last. 
Those  points  also,  in  the  state  which  show  less  altitude  above  the 
the  ocean  may  have  risen  Brat,  or  may  not  have  been  submerged 
at  all.  Whatever  may  be  the  facts  in  regard  to  tba  northern  por- 
tion of  the  state,  which  is  considerably  less  elevated  above  the  ocean 
than  the  southern,  the  seas  of  the  Cretaceous  certainly  covered  the 
most  of  the  southern  half  of  Minnenota,  and  probably  a  wide  belt 
along  its  western  border,  reaching  to  the  national  bouodary  line 
on  the  north.  Thus  the  rough  frame-work  of  the  older  rocks  was 
furnished  with  an  outer  integument  which  tones  down  their  an- 
gularities  by  filling  some  of  their  depressions,  the  Cretaceous  beds 
lying  unconformably  on  them  all.  No  attempt  will  be  made  at 
this  stage  of  the  survey  to  detiue  the  limits  of  the  Cretaceous  in 
Minnesota.  It  is  said  to  occur  in  the  southwestern  part  of  the 
state,  on  the  Cottonwood  river,  where  it  contains  beds  of  lignite 
that  have  been  mistaken  for  the  outcroppings  of  the  northern  rim 
of  the  Carboniferous.  It  has  been  detected  at  Austin,  in  Mower 
county,  where  it  afiords  angiospermous  leaves.  It  hag  been  de- 
scribed in  Stearns  county  by  Mr.  Kloos.  It  probably  occurs  at 
Spring  Valley  in  Fillmore  county.  At  Stillwater  is  a  bed  of  tripoli 
which  is  believed  to  beloug  to  the  Cretaceous.  It  is  exposed  in  a 
little  tributary  of  the  St.  Croix  river  about  one  mile  north  of  the 
■city.  Dr.  C.  A.  White  has  lately  announced  it  at  Lime  Springs, 
in  Howard  county,  Iowa,  about  five  miles  south  of  the  Minnesota 
state  line.  Howard  county,  in  Iowa,  is  south  of  Mower  and  Fill- 
more counties  in  Minnesota.  Thus  the  question  of  the  eastern 
limit  of  the  Cretaceous  in  the  Northwest  is  still  an  open  question. 
The  writer  is  not  aware  of  any  announcement  of  its  existence  in 
the  stat-e  of  Wisconsin.  But  on  the  eastern  shore  of  lake  Michigan, 
in  the  "  Grand  Traverse  region  "  of  the  state  of  Michigan,  occur 
beds  of  lignite  associated  with  soft,  bitaminous  and  green  clays 
that  have  been  regarded  as  pertaining  to  the  drift.*  Mr.  A.  D. 
White,  of  the  Michigan  survey,  since  deceased,  maintained  in  1860, 
in  his  unpublished  field-notes,  that  these  lignites  and  clays  are  not 
of  Quaternary  age.  Lignites  of  the  same  or  similar  origin  also  oc- 
cur on  the  shores  of  lake  Superior,  and  have  in  like  manner  been 
ascribed  to  the  age  of  the  drift.  It  becomes  a  question  of  great 
'3bb  Pint  Menntal  report  (fpr<>grt*s  on  the  gcolootealtitrvtv  of  Michtoan.im.v.  ISO. 
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geological  interest  to  determine  the  age  of  these  li^nitea,  especially 
aa  lignites  supposed  to  occupy  a  position  near  tbe  bottom  of  the 
drift,  also  are  reported  in  aouthern  Illinois  and  Ohio.  Besides  the 
lignites  connected  with  the  Lower  Cretaceous,  Dr.  F.  T.  Hajden 
describes  many  beds  of  lignite  in  the  Lower  Tertiary.  What  por- 
tion, if  any,  of  the  lignite  beds  atten  in  different  parts  of  Uinnesuta 
may  be  of  Tertiary  age,  it  is  not  now  within  the  province  of  the 
surrey  to  state.     The  Tertiary  may  also  be  represented. 

The  rocks  of  this  age  being  so  little  known  and  so  meagerly  rep. 
resented  in  Minnesota,  the  following  classiGcation  will  be  of  value 
for  the  information  of  the  citizens  of  the  state  and  for  convenience 
of  reference  in  the  future  progress  of  the  survey.  It  is  essentially 
that  of  Messrs.  Meek  and  Hayden.  and  is  based  on  their  examina- 
tions on  the  upper  Missouri.     It  is  arranged  in  descending  order. 

LATER  CRBTAOBOUH. 

I.  5.    Fox  Hillt  group.    YellowisB  and  feirufrinoui  aandBtonea  and 
1  clajB.      Chamcteriatic  fonils — Nautitiig  Dekagi,  Am- 


tnonitti  plactnta,  AmmonHu  lobtUui,  Seaphitti  Conradt,  Baeuiilta 

ovatuf,  Motatauriu  MittouT^eTwia.     Tbickneu 500  feet. 

No.  4.  Fort  Pitrre  gro^.  Dark  clays;  plastic  or  laminated ;  BOme- 
timM  calcareoaa.  Churaotei  istic  fomilB — Nautilui  Dekavi,  Am- 
moniteti  plactnta,  Ammonitet  eompltitut,  Baailitei  ovatut,  BacuUtu 
eovipregsus,  Heticoceras  Mortoni,  Inoerramua  aubUvii,  Motaaau- 
rui  llUaourUnaia.    Taickneu 700  feet. 

EABUBR  CSKTACEOTTB. 

No.  9.  Niobrara  group.  Orayisb,  calcai-eous  marl.  Bomatimei  in  mai- 
aive  lajeri  of  chalky  limeBtone  Buitable  for  buildinK.  Characteris- 
tic loasils — Oalrta  eongtata,  Inoceramna  probUmatieiia,  tnoearamua 
avieuloidn,  Inoceramua  pseudcr-mstiloid^.    Tbickness 200  feet. 

No.  2.  Fort  Benton  group.  Black,  plastic  or  laminated  cla^s,  with 
some  thin  layers  of  limestone  and  sandstone.  Chaidctenttie  fos- 
sils— Inoceravtiia  problematicua,  Inoceramua  umbonatua.Oatrea  con- 
gtaU},  Pholadomi/a  papyraeta,  Ammonileg  percarinatua,  ^mnio- 
nitet  veaptrtinut,  SeaphUta  lartKeformii.    Thickness 800  feet. 

No.  1.  Dakota  group.  Tellowiah,  reddish  and  whitish  sandatODes, 
with  some  arenaceous  cla^  and  even  pi iddintr stones,  embracing 
lignite  and  impure  coal,  with  many  impreMiong  of  anf^oapennoiu 
leaves,  and  sometimes  larfre  quantities  of  petriSed  wood.  Charac- 
teristic fossils — FhartUa  Dakotensis,  Axinaa  Siouxtnait,  Cyprina 
annaria,  leavaa of  ungioaptrma.    Thickness..:...' 400  feet 

(b.)    Lithologieal  characters  of  the  Cretaceous.* 

The  stone  exposed  at  Austin,  in  Mower  county,  is,  in  its  natural 
color,  light  blue,  and  that  color  shows  on  most  of  the  quarried 


by  Google 


lis  AHiniAL  BSPOBI. 

blocks  abont  the  heart  of  the  bedding;  and  ob  deep  qnarryiag  it  i» 
doubtleaa  all  bine.  Yet  the  stone  seen  abont  the  village  -is  very 
generally  of  a  buff  color,  to  the  depth  of  half  an  inch  to  three- 
laches,  depending  on  the  amonnt  of  weathering  unci  oxidation. 
The  thinner  beds  are  altogether  changed  to  that  color.  The  pres- 
ence of  considerable  concretionary  iron  and  mnd  balls  causes  a 
rusty  stain  of  a  yellow  color  over  the  sarface  of  many  of  the  slabs. 
These  concretionary  balls  &11  ont  or  dissolve  out  when  in  the- 
water,  and  leave  cavities  which  become  larger  still.  Besides  these, 
which  are  not  common  in  the  compact  portion  of  the  stone,  but 
are  oftenest  seen  among  its  thin  beds,  there  are  also  cAvities  dis- 
closed by  the  fractare  of  the  homogeneooa  thick  beds.  These  are- 
Bometimes  perfectly  empty,  but  often  contain  loose  friable  matter, 
easily  picked  out  bat  not  difEerent  in  color  or  grain  from  the  mBS» 
of  the  rock.  At  other  times  snch  cavities,  revealed  on  the-fractare 
of  the  stone,  are  lined  with  a  perfect  coating  of  fine  mammillated 
crystals  which  are  naturally  white  and  as  hard  as  quartz,  bub  often 
covered  with  iron-rust  so  as  to  present  a  red  or  black  exterior. 
They  are  much  like  drusy  qaaxtz.  The  texture  of  the  stone  itself 
is  aenally  close,  aad  the  grain  is  homogeneoas.  Some  large  slabs 
and  blocks  are  sawn  for  bases  to  tombstones,  and  worked  down  to 
a  very  smooth  surface.  It  is  more  safely  sawn  to  aoy  desired  di- 
mensioas  thaa  cut  or  brokea,  siace  it  fractures  treacherously.  Yet 
it  is  not  in  the  least  crystalline,  -Its  aspect  at  a  distance  is  that  of 
a  fine-grained  sandstone.  Yet  it  contains  no  apparent  grit  It  is 
so  soft  that  it  can  be  cut  without  difiBcuIty,  appearing  mach  like 
an  unusually  indurated  blue  shale.  It  contains,  but  very  sparingly, 
a  few  moUuscoos  fossils  which  appear  like  a  Gryphcea.  It  evi- 
dently weathers  away  fast,  since  the  rotted  down  beds  have  to  be 
removed  at  the  quarry  to  the  depth  of  nearly  four  feet  before  any 
stone  is  met  worth  taking  ont. 

Just  back  of  the  place  where  this  stone  is  slightly  worked  at 
Austin,  perhaps  fifty  rods  distant  and  14  feet  higher,  in  the  exca- 
vation of  one  of  the  low  knolls  which  superficially  appeared  to  be 
only  sand,  like  others  opened  for  that  purpose  nearer  the  nver,  a 
German  struck  stone  of  the  same  kind  within  two  or  three  feet  of 
the  surface.  It  consists  of  thin,  shattered  beds,  all  of  a  buff  color. 
Enough,  however,  was  obtained,  of  suitable  quality,  for  the  vault 
and  other  masoniy  appertaining  to  a<  small  brewery.  Indeed  the 
greater  portion  of  the  cellar  is  dug  in  it.     It  was  overlain  by  the 
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following  section  of  claya,  which  may  not  be  of  Cretaceous  age. 

No.  1.  Block  landy  loam  and  soil 2  to  4  feet. 

No.  2-  Band  of  red  ajid  Tuiegated  compact  clay 6  in.  to  4  feet. 

No.  8.  Tellov  ocherouH  baud  of  cla; 6  in.  to  4  feet. 

These  bands  of  clay  {Nos.  2  and  3)  are  not  so  regularly  superim- 
posed  as  indicated  by  the  above  section,  bat  occasionally  No.  3  is 
broken  through  or  is  wanting,  and  No.  2  lies  on  the  rock,  or  passes 
down  into  its  crevices.  Yet  No.  3  is  generally  the  first  over  the 
rock.  They  vary  in  thickness  and  swell  out  in  shapeless  masses  of 
hard  clay.  Such  hard  masses  are  seen  sometimes  to  embrace  bits 
of  angular,  earthy  rock,  much  like  ocher,  varying  in  color  from 
a  dark  burnt-umber  color  to  a  lighter  shade,  even  to  bu£F,  and  ap- 
pearing, when  of  a  lighter  color,  much  like  the  mass  of  No.  3. 
They  can  be  scratched  easily  with  a  knife,  and  however  black  they 
may  be  they  give  a  red  btematite  streak.  Yet  when  they  are  faded 
the  streak  also  fades  into  a  brown  or  yellowish-brown,  like  limo- 
nite.  Intermingled  very  irregularly  with  No.  2,  and  sometimes 
also  with  No.  3,  are  masses  of  greenish  clay  which  has  in  every 
otiiat  respect  the  same  outward  characters  as  No.  2.  On  searching 
for  indications  of  the  post-Tertiary  age  of  this  deposit,  none  could 
be  found.  No  northern  pebbles  or  boulders  could  be  found  in  it; 
no  sand  or  gravel,  no  vegetable  or  animal  remains.  Yet  in  place 
of  the  ttortbern  drift  materials  are  these  hard  bits  of  ocher  (?)  of 
angular  shape  and  often  showing  conchoidal  surfaces.  There  are 
also  large  crystalline,  detached  masses  of  apparently  a  siliceous 
limestone  which  is  very  hard  and  close-grained.  In  some  cases, 
however,  this  varies  to  a  porous  and  white  limestone  that  appears 
to  be  very  pure.  In  connection  Tcith  this  description  of  limestone 
masses,  it  is  interesting  to  note  the  occurrence  at  St.  Charles,  in 
Winona  county,  of  hard,  siliceous  limestone  masses  on  the  surface 
of  the  ground,  that  appear  very  much  like  those  embraced  in  this 
clay.  At  St.  Charles  there  is  also  a  large  mass  of  argentine,  or 
lamellar  calcite,  lying  on  the  surface  of  a  slope  of  a  hill.  It  was 
originally  four  or  five  feet  across,  and  about  a  foot  thick,  but  has 
been  broken  up  for  hand  specimens.  It  appears  very  much  like 
fibrons  gypsum.  Its  arrangement  in  wavy  and  curly  layers  gives 
it  much  the  appearance  of  woody  fiber,  and  it  was  regarded  as  a 
specimen  of  petrified  wood  for  a  number  of  years  after  its  discovery. 
It  may  have  been  originally  embtaced  in  Cretaceous  or  Tertiary 
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clafs  which  have  been  destroyed  and  transported,  or  it  may  have 
weathered  oat  from  the  Trenton  shales  which  appear  in  the  top  of 
the  hiU. 

At  Austin,  in  the  digginft  of  Mr.  L.  6.  Basford's  well,  asgio* 
spermous  leaves  were  found  in  the  sandstone  above  described.  The 
materials  passed  through  in  this  well  were  said  to  be  in  general,  as 
follows: 

ro.1.    Soil  and  loam Sto4  feet 

^[0.2.    Clay 20feet 

N0.3.    Bock eto&FMt. 

About  two  feet  of  loose  stone  was  thrown  ont  by  picking.  In 
these  pieces  the  vegetable  fossils  were  found.  Two  distinct  varie- 
ties of  leaf  are  disclosed.  One  is  very  mach  like  Fieua  primordialts; 
the  other  is  nnlike  anything  with  which  it  has  been  possible  yet  to 
compare  it.  The  specimen  preserved  consists  of  a  branch  appar- 
ently of  a  small  herb.  An  inch  and  three-fourths  of  the  main  stalk 
is  preserved.  In  that  distance  it  gives  off  four  branches,  each  of 
which  seems  to  be  as  large  as  the  main  stalk,  three  on  the  left  and 
one  on  the  right.  The  whole  specimen  is  thickly  furnished  with 
decarrent,  paraltel-veined  leaves  which  have  a  distinct  midrib. 
These  leaves  are  simple,  entire,  oblanceo late-linear,  and  taper- 
pointed  at  their  junction  with  the  stalk.  Their  length  is  a  quarter 
of  an  inch,  varying  a  little  above  and  below  that  size;  and  their 
width  is  oue-twentieth  of  an  inch.  The  diameter  of  the  stalk,  and 
that  of  the  branches,  is  abont  half  the  width  of  tho  leaves.  The 
latter  diverge  from  the  branches  at  an  angle  iO"  to  45°.  A  pho- 
tographic copy  of  this  fossil  was  submitted  to  Dr.  J.  S.  Newberry, 
who  pronounces  it  probably  a  species  of  Sequoia,  a  gymnosperm  of 
the  Pine  family  known  as  "Redwood," 

At  J.  Gregson's  mill,  two  miles  down  the  Cedar  from  Austiui 
the  same  rock  as  at  Austin  is  observed  forming  a  ripple  so  as  to  in- 
duce the  construction  of  a  water-power  for  flouring  purposes.  The 
stream  here  works  down  over  about  fourteen  feet  of  rock.  The  beds 
are  sometimes  two  feet  or  more  thick,  or  the  roctc  is  entirely  mas- 
sive like  an  indurated  shale.  Yet  in  weathering  the  thick  beds  are 
checked  by  planes  ninning  mainly  horizontal,  instead  of  perpen- 
dicular or  diagonal  as  in  most  shale.  Although  mainly  horizon- 
tal, these  planes  are  apt  to  unite  after  a  few  feet,  splitting  the 
heaviest  beds  out  lenticularly.  On  considerable  exposure  the 
weather  entirely  disintegrates  and  destroys  it.  It  is  here  worked 
a  little  below  the  dam,  and  some  heavy  and  fine>looking  slabs  are 
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taken  oat  near  the  water's  edge.  Some  parts  are  here  plainly 
somewhat  caleareons,  and  afford  traces  of  fossil  remains  which  have 
much  the  appearance  of  brachiopodo.  These  portions  are  porous 
as  by  abaorbed  fossils. 

At  Messrs.  Rosenberry  and  Miner's  quarry,  near  Mr.  Gregson'a 
mill,  the  exposed  section  is  as  follows,  in  descending  order: 

Section  near  Austin,  in  Mower  count;/. 

No,  I.— Blwjk,  loamy  Mil 7  to  8  ft. 

No.  S. — Loom  fragments  of  the  nudeTlyinurbeda,  andcUy.  mixed...    A  It. 
No.  3. — Heavy  stoiie  like  that  deacribed  at  Austin,  clay  filling  planes 

and  joints 10  to  12  ft. 

No,  4.— Eusty  bituminona  fllioa j  to  I  in. 

[On  the  anthority  of  the  ownere  of  the  quarry,  to  this  section 

may  be  added,  below  the  foref^ing.  the  following:  ] 
No.  6. — Limestone,  filled  with  Hhells,  bine,  cont^na  flint,  mokes 

lime,  penetrated 2  ft. 

The  bedding  of  No.  3  sometimes  lies  in  detached  blocks  before 
being  quarried,  the  comers  and  angles  of  which  are  replaced  by  clay, 
aai  the  color  of  the  stone  is  changed  from  blue  to  buff  or  drab  to 
the  depth  of  about  two  inches. 

Along  the  sides  of  tbis  quarry  is  considerable  blue  clay,  contain- 
ing no  shells  or  fossils  of  any  kind.  It  is  exceedingly  fine  and 
plastic.  It  fills  the  openings  in  the  rock,  and  is  said  to  run  down 
thirty  feet  at  least,  where  the  stone  itself  would  naturally  lie  un- 
less the  beds  have  been  considerably  broken  and  removed.  It  seems 
to  occupy  a  trough-like  excaration  in  the  rock  about  a  rod  wide, 
and  has  been  traced  by  means  of  an  iron  rod  several  yards  back 
from  the  river  bank.  This  clay  below  twenty  feet  becomes  white. 
This  trough  extends  east  and  west. 

One  mile  below  Greftson'ii  mill,  at  the  mouth  of  Rose  creek, 
about  the  same  thickness  of  the  same  kind  of  stone  may  be  seen  in 
the  bank  and  bed  of  the  creek. 

It  is  exposed  again  at  Officer's  mill,  one  mile  below  Rose  creek, 
where  the  river  passes,  in  the  form  of  a  little  ripple,  over  the  rock, 
inviting  here  also  the  improvement  of  the  water-power. 

Two  miles  east  of  Officer's  mill,  a  farmer  has  struck  the  same 
rock  in  two  separate  wells  on  his  farm,  in  one  at  the  depth  of  three 
feet,  and  in  the  other  at  eleven  feet 

Below  this  place  no  rock  is  said  to  occur  in  the  river,  differing 
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&om  this,  till  at  or  near  Mitchell  or  Osago,  in  tbe  state  of  Iowa, 
twenty-eight  miles  from  Austin,  when  quicklime  is  made  ftt>i]> 
rock  taken  from  the  bank  of  the  river. 

Mr.  Thomas  Smith,  on  S.  E.  i  sec.  IS,  T.  102,  R.  17,  a  few  mileft 
east  of  Anstin,  has  discovered  coal  in  the  sinking  of  one  or  tm> 
wells  on  his  farm.  It  has  not  yet  been  possible  to  compare  this 
locality  with  that  on  the  Cottonwood  river,  where  coal  is  said  also 
to  occur  in  limited  quantities;  but  they  are  both  believed  to  be  beds 
of  lignite  appertaining  to  the  Lower  Cretaceous.  These  localities 
will  both  be  visited  early  ou  the  openinK  of  another  season  of  field- 
work. 

At  Spring  Valley,  in  the  western  part  of  Fillmore  county,  is  an 
extensive  bed  of  variegated  and  white  clay  that  is  generally  very 
fine,  but  also  sometimes  embraces  coarse  sand  grains. 

Near  Mankato,  in  Blue  Earth  county,  the  banks  of  the  Minne- 
sota river  disclose  sections  of  variegated  and  white  clay. 

It  is  not  intended  here  to  convey  the  fixed  belief  that  these  clays 
are  of  Cretacmus  age.  They  occur  in  other  places  in  the  southern 
part  of  the  state,  and  time  has  not  yet  been  afforded  for  giving 
them  the  requisite  examination.  These  remarks  are  appended  to 
the  foregoing  description  of  rocks  supposed  to  be  of  the  age  of  the 
Cretaceous,  because  these  clays  have  been  seen  frequently  associated 
with  those  rocks,  and  because  they  do  not  i^)pear  to  be  of  Quater- 
nary age.  When  chemical  examinations  of  these  clays  have  been 
made,  more  positive  information  concerning  their  age  and  value 
will  be  received.  Samples  fixtm  di&rent  parte  of  the  state  have 
been  drly  fiollected,  and  submitted  to  the  chemist  of  the  survey. 

(c.)    Economical  value  of  Cretaceous. 

The  sediments  of  the  Lower  Cretaceous  hnng  mainly  siliceous 
are  made  up  of  sandstones  and  arenaceous  clays.  These  clays  may 
be  distinctly  arenaceous,  or  the  sediments  may  be  so  fine  that  the 
individual  grains  are  not  distinguishable  by  the  unaided  eye.  The 
sandstones  at  Austin  are  very  fine-grained.  They  are  ntilized  by 
Messrs.  Rosenberry  and  Miner  in  the  construction  of  bases  for 
monuments.  These  blocks  are  sawn  out  by  the  proper  machinery 
and  given  a  high  polish  by  the  usual  methods.  The  closeness  and 
fineness  of  the  grain  render  the  stone  capable  of  taking  a  very 
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smooth  surface.  By  first  marking  with  a  steel  point,  and  properly 
gaiding  the  fracture,  it  is  cut  into  pieces  of  any  dimension.  Its  per- 
fect homogeneity  of  texture  enables  the  cutter  to  depend  on  its 
checks.  It  makes  very  fine  hones  for  razors  and  cutlery.  It  is  also 
used  instead  of  the  celebrated  "  Scotch  hone  "  for  polishing  marble. 
It  is  being  introduced  for  that  use  into  the  chief  markets  of  the 
Northwest  from  the  quarry  of  Rosenberry  and  Miner.  It  is  furn- 
ished by  them  to  wholesale  dealers  in  Chicago  at  {2S  per  ton.  It 
is  retailed  at  forty  cents  per  pound,  the  Scotch  hone  selling  for 
fifty  cents  per  pound. 

The  bed  of  tripoli  located  at  Stillwater,  in  Washington  county, 
seems  to  consist  almost  entirely  of  silica,  like  this  sandstone.  Tet, 
its  outward  resemblance  to  many  clays  that  are  met  with  in  the 
drift  makes  it  uncertain  to  what  age  it  belongs.  It  lies  below  a 
great  mass  of  drift  materials  closely  sheltered  in  a  nook  between 
the  \>\uSa  of  Brown's  creek,  and  if  it  be  of  Cretaceous  age,  its  posi- 
tion alone  has  preserved  it  irom  the  destroying  action  of  glaciers. 
It  is  of  a  reddish  or  copper-color,  the  same  as  that  of  the  drift  clays  . 
adjacent.  Its  exposed  thickness  is  about  twenty  feet,  and  it  is  in 
some  places  interstratified  with  distinct  quartz  sand.  Tet  the 
tripoli  clay  makes  up  the  mass  of  the  bank,  the  sand  layers  being 
nothing  more  than  partings.  About  fourteen  years  ago  a  com- 
pany was  formed  for  the  purpose  of  developing  this  deposit  as  a 
material  for  polishing,  but  nothing  of  importance  was  done.  Mr. 
Abraham  Van  Vorhes,  of  Stillwater,  is  authority  for  the  statement 
that  about  that  time  samples  were  analyzed  by  Professor  Joseph 
Heniy,  of  Washington,  and  by  Dr.  Jackson  of  Boston.  They 
agreed  in  pronouncing  it  a  very  fine  article  of  tripoli,  eqnal  to  the 
Bohemian.  It  is  at  present  only  nsed  to  a  limited  extent  by  ma- 
chinists for  polishing  brass  and  iron,  and  by  cabinet  makers  for 
polishing  varnished  wood-work.  A  thin  paste  is  made  and  the 
material  applied  usually  with  cork. 

The  clar  at  Rosenberry  and  Miner's  quarry,  near  Austin,  in 
Mower  county,  is  used  for  putty,  by  simply  mixing  it  with  boiled 
linseed  oil.  It  is  first  dried  and  thoroughly  pulverized.  It  is  said 
to  act  as.firmly  as  Spanish  whiting.  The  orcherous  clays  may  in 
some  places  be  made  useful  in  the  manufacture  of  a  fine  mineral 
paint. 

At  New  Ulm,  in  Brown  county,  are  two  flourishing  potter's  es- 
tablishments, owned  by  Messn  Daoffenbach  and  Qieseke,  and  by 
John  Stek(Brt.    At  the  former  a  blue  clay  "  from  the  Cottonwood  " 
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is  mixed  with  a  aimilar  blue  clay  obtained  from  the  drift  at  Xew 
Ulm.  The  latter  orerlies  a  heavy  atratum  of  waterwashed  and 
stratified  white  nand.  It  is  said  to  be  necessary  to  mix  these  clays 
to  obtain  a  material  that  will  not  crack  in  the  kiln,  that  *'  from  the 
Cottonwood"  being  mnch  addicted  to  that  fault.  The  same  clay 
makes  a  red  brick  when  harder  burned.  A  white  clay  is  also  used 
by  DanfieDbach  and  Qieseke  for  makioK  &re-brick.  Their  kiln  and 
fire-arch  are  built  of  brick  of  their  own  manufacture  from  this 
clay,  and  appear  to  stand  well.  This  clay  is  obtained  at  some  dis- 
tance from  New  Ulm,  at  a  point  said  to  be  known  only  to  the 
proprietors. 


VI. 

PLANS  AND   RECOMMENDATIONS. 


The  law  under  which  the  present  survey  is  bein^  prosecuted  ap- 
propriates the  enm  of  one  thoosand  dollars  per  annum.  This  is  too 
small,  for  various  reasons,  the  chief  of  which  are: 

lat.  It  will  not  pay  for  the  services  of  a  single  employe  on  the 
survey  capable  of  working  under  the  law.  Hence,  it  well-nigh 
renders  the  law  inoperative. 

2ad.  It  does  not  command  the  respect  and  confidence  of  the 
citizens  of  the  state  and  others,  and  serves  as  an  excut^e  for  refusing 
aid  and  eo-operation.  The  survey  should  be  independent  of  favors 
for  which  it  now  has  to  beg,  sometimes  to  be  scornfully  rebuffed. 

3d.  In  the  survey  of  those  portions  of  the  state  inaccessible  by 
public  roads,  or  by  railroads,  it  will  be  necessary  to  employ  labor- 
erd,  and  incur  other  expense,  for  which  the  sum  of  one  thousand  . 
dollars  is  not  sufficient. 

4th,  In  order  to  conduct  the  survey  on  one  thousand  dollars  per 
annum,  the  state  geologist  must  find  some  other  employment  a 
portion  of  the  year. 

5th,  The  magnitude  of  the  interests  involved  demands  that 
ample  means  be  allowed  for  doing  the  work  of  the  survey  thoroughly 
and  without  embarrassment. 

These  considerations  ought  to  induce  the  Legislature  to  increase 
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the  amount  nuw  appropriated  to  a  sum  snfficient  at  least  to  keep 
one  man  constantly  employed,  and  to  pay  all  expense  of  field-work 
and  chemical  examinations. 

In  connection  with  the  subject  of  increasing  the  meana  provided 
for  the  geological  surrey,  it  is  snggested  that  the  state  lands  known 
as  salt  lands  may  be  so  sold  or  appropriated,  under  the  management 
of  the  board  of  regents  of  the  univeraity,  as  to  be  aTailable  for  that 
purpose.  It  would  be  in  perfect  consonance  with  the  original  de- 
sign in  the  reservation  of  these  lands  from  sale,  if  they  were  placed 
in  the  custody  of  the  board  of  regents,  conditioned  on  their  use  in 
the  prosecution  of  the  geological  and  natural  history  survey  of  the 
state,  with  a  view  to  the  early  and  economical  development  of  the 
briaes  of  the  state. 

The  law  cannot  be  carried  out  without  the  purchase  of  chemicala 
and  apparatus  for  the  use  of  the  chemical  department  of  the  snr^ 
vey,  and  without  the  purchase  of  instruments  to  be  used  in  the 
prosecution  of  the  field-work.  It  is  too  much  to  ask  the  state  uni- 
versity, which  now  pays  the  services  of  the  chemist  of  the  survey 
besides  furnishing  rooms  for  laboratory  work,  to  provide  for  these 
expenses.  There  ought  to  be  a  special  appropriation  of  several 
hundred  dollars  to  make  these  purchases.  The  board  of  regents 
are  referred  to  the  accompanying  statement  of  Pro£  D.  P.  Strange, 
chemist  of  the  surrey,  for  information  on  thu  subject. 

The  law  creating  the  survey  is  very  explicit  in  defining  the  work 
to  he  done.  It  requires  that  the  geological  survey  proper,  unless 
otherwise  ordered  by  the  board  of  regents,  shall  be  first  completed. 
Hence  no  steps  have  been  taken  toward  the  performance  of  any- 
thing not  strictly  jr«o/o£rtca2.  Indeed  it  is 'beyond  the  means  af- 
forded at  present  to  do  any  work  in  the  botanical  and  zoological 
departments,  before  the  substantial  completion  of  the  geological 
portion  of  the  survey.  It  is  evident,  however,  that  the  aggregate 
expense  of  the  geological  and  natural  history  survey  will  be  con- 
siderably reduced  by  carrying  on  the  different  departments  in  con- 
junction. It  would  be  duplicating  at  considerable  expense,  the 
various  parties  and  explorations,  to  delay  all  observations  and  col- 
lections illustrative  of  the  zoology  and  botany  of  the  state  till  after 
the  geological  observations  had  been  made.  Parties  would  have  to 
be  sent  again  orer  much  of  the  same  territory.  A  special  botanist 
or  zoologist  might  accompany  the  geological  party  without  much 
additional  expense,  making  valuable  collections  that  might  other- 


by  Google 


120  AKmUAL  BBPOBT. 

wise  be  lost.  Thus  in  an  economical  sense,  as  well  as  in  a  grander 
and  deeper  Bense  depending  on  their  co-adaptation,  these  sciences 
cannot  be  divorced.  They  cannot  act  independently  of  each  other. 
In  the  prosecution  of  the  geological  survey  many  opportunities 
will  be  offered  for  the  furtherance  of  the  botanical  and  zoological 
investigations. 

Prof.  E.  H.  Twining,  late  of  the  uniTereity  of  Minnesota,  now  of 
the  uniTersity  of  Missouri,  has  furnished  the  accompanying  list  of 
plants  found  by  him  growing  on  the  aniversity  grounds  during  bis 
residence  here  as  professor  of  chemistry  in  the  state  university. 

In  the  prosecation  of  the  geological  survey  proper,  alter  a  gen- 
eral reconnoiseance  with  a  view  to  the  determination  of  the  gen- 
eral trend  of  fhe  formations,  and  the  identification  of  sufficient 
characters  to  decide  their  ages,  it  will  be  necessary  to  enter  on  the 
detailed  examination  of  the  state  by  counties.  This  more  special 
investigation  implies  the  careful  delineation  of  the  outlines  of  the 
formations  with  all  their  windings,  as  they  are  found  in  each 
county,  together  with  a  scientific  account  of  the  chemical  and  min- 
eralogical  characters  of  the  rocks  found  therein.  In  the  progress 
of  the  survey  the  specific  names  of  the  fossils  pertaining  to  the 
various  formations  will  be  ascertained,  and  in  the  end  complete 
lists  of  these  ancient  faunas  will  be  made  out,  to  which  will  be 
added  descriptions  and  figures  to  illustrate  any  new  species  that 
may  be  discovered.  These  investigations  necessarily  require  much 
time  and  study,  to  say  nothing  of  the  labor  of  collecting  and  pre- 
serving the  specimens. 

The  question  of  the  existence  of  brine  in  the  state  of  Minnesota 
is  one  of  the  most  important,  in  an  economical  sense,  that  can  be 
presented  for  the  investigation  of  the  survey.  It  should  not  be 
hastily  answered.  -  Too  much  is  involved  to  be  rested  on  the  result 
of  a  guess.  Too  much  also  is  involved  to  be  prejudiced  by  the  fail- 
ure of  unguided  expenditures.  The  tests  that  may  be  made  ought 
to  be  made  in  the  fullest  light  of  all  the  facts  that  science  with  its 
generalizatiouB  can  throw  upon  them.  It  comes  within  the  scope 
of  geological  investigation,  and  ought  not  to  be  hazarded  in  the 
hands  of  empirical  novices. 

The  salt  springs  said  to  occur  in  this  state  may  have  either  of 
two  origins.  They  may  be  the  results  of  overflow  of  extensive  salt 
basins  embraced  in  the  rocky  structure  of  the  state,  or  they  may 
be  the  result  of  superficial  accumulations  similar  to  the  other  saline 
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«ad  alkaline  deposits  that  are  scattered  largely  over  tbe  western 
'plains.  It  is  not  intended  now  to  give  this  question  the  discuBeion 
its  importance  demands  at  the  hands  of  the  survey.  No  investigar 
tioQ  of  the  phenomena  of  the  regions  where  these  springs  exist. 
has  been  made.  It  is  only  intended  to  suggest  the  importance  of 
-correct  scientific  processes  in  tbe  future  efforts  for  their  develop- 
meat. 

It  is  recommended  that  the  law  ordering  the  surrey  be  amended 
so  as  to  require  the  board  of  regents  to  supply  suites  of  duplicate 
geolc^cal  specimens  collected  to  the  state  normal  schools,  after 
the  university  colleclion  shall  have  been  completed. 
Very  respectfully  submitted, 

N.  H.   WlKOHBLL, 

State  geologist. 

TTkitebsitt  of  Mimkesota,         ) 
St.  AiriHOMT,  Minn.,  Dec.  31,  1873.  f 
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STATEMENT  OP  THE  CHEMIST  OF  THE  SURVEY. 


Prof.  N.  H.  Winchell,  geologist  of  survey: 

Sir: — I  have  to  report  that  I  have  been  utterly  anabte  to  do  aay 
chemical  work  upon  the  geological  Burvey  to  the  preaeut,  owiug 
ta  the  lack  of  necessary  apparatus,  and  also  to  the  impossibilityt 
with  present  heating  facilities  in  our  laboratory,  of  conducting  any 
chemical  analysis  daring  the  winter  season. 
Very  respectfully, 

D.  P.  Strahob, 

Chemist  of  surrey. 
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LIST  OF  PLANTS. 

Mostly  herbaceous  in  the  neighborhood  of  St.  Anthonif,  Min* 

nesota — principally  found  on  the  universitif  grounds. 

1869—1872. 

BT  FB0FB8S0B  S.  H.  ZWISING. 


SAimHCDIiACS^. 


Ruiuncnliu  rhomboideiu. 

R.  repens. 

R.  RbortiToi. 

K.  PenaajlTaoicua. 


Anemone  Nnttalliana. 
A.  nemoroea. 
A.  PeDDBT.lvBDica. 
A.  cy  lindrica. 
A.  Virgin ica. 
A.  thalictroides. 
Actffi«  spicaU. 
Aiinileina  Oanadenaia. 
Tbalictnim  Cornuti. 
Delphiniam  aiureant. 
Clem&tia  VirifitiUiiit. 
Cattha  paluBtns. 

VAFAVBIRACBM, 

SaDKiuuana  Canadeosis. 


Viob  cneullata. 
V.  delphinifoha. 
V.  pnbeecens. 
V.  peiiata. 


CS.VCIFSKX. 


Torritu  ttricta. 
AnHt  liBf  igata. 
Capwlla  Bnna-imitorii. 
Lepidinm  Virfinicnm. 
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AHHCAL  BKPORT. 
OBBANIACB^. 

HYDBOPHTtLACE-C. 

HjrdrophjUnm  Viifnaiciim- 

OXALIDACE^. 


C  AB  YOPHTLL  AUE^ . 


Arenaria  lateriflora. 
Stelloria  loDRifolia. 
Silene  aotirrliina. 
AgTMtemma  GiUuffO. 


LBOUHINOS^, 


LnpinaB  pereoiuB. 
L  ochroleucQB. 
L.  venosuB. 
Vicia  Aineriauia. 
AatraffalnB  Canadeuait. 
A.  car; ocarpDs. 
FsOTnlea  aivophjlio. 
Amorpha  ameacens. 
A.  frnticoi«. 
PetaloaUmon  caadidna. 
P.  Tiolaceoh. 
P.  villcMai. 

Amphiouptea  monoica. 
ApioB  tuberosa. 
PhaneoluB  diverBifoliDS. 
Desmodiom  acaminatam. 
D.  Canadenw. 
Cassia  Chamtecruto. 


POLEMONI  ACE£ . 


8  ASIPB  AO  ACEL£ . 


Geum  strictam. 
0.  atbnm. 
G.  triflomm, 
FnMRuia  TCsca. 
F.  Viiviniaiia. 
RoeaMuida, 
Potontilla  Norregica. 
P.  CanadenBis, 
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P.  Anierina. 
P.  ar)(Qta. 
Spirtea  Bolicifolia. 
Prunua  Yirnnianft. 
A^monm  Bapatoria. 
Amelanchier  CanadenBia. 
Rnbns  CanadensU. 


BOBBAQDTACKS. 


Idthoipennnm  caneaoeu*. 
L.  hirtom. 
L.  loDgiflomm. 
Kcbinoipenaum  Lappnla. 
B.  Redowtkii. 
CynOfrloaanm  UorrisODi. 


VBBBBITACKS. 


Varbena  hutata. 

T.  bnictoosa. 

Y,  articEefolia- 

T.  Bbricta. 

Phiyma  LeptoBtachya. 


Mentha  Canadaosu, 
Leominu  Cardiaca, 
Lophantbus  acisBtas. 
Stachya  palustm, 
S.  "       var.  aapeia. 

Monarda  Satulosa. 
LyodpaB  Eoropffios. 
Teucriam  Canadense. 
Fjcuaiitheinam  lanoeolatom. 
Scatellaria  parvula. 
8.  lateriflora. 
Hepeta  Catuia. 


Ribes  floridnm. 
R.  Cypoabati. 


QBOSSITLACKS. 


CAFRIFOLIACEJB. 


COBNACB.E. 

CorniiB  drdnata. 
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araliach^. 

Alalia  racemoBa. 

UHBBLLIFKB^. 

Sanicula  Uarilaodica. 
CiCDta  macalata. 
Pastiuaca  taliTa. 
Tbajapiom. 

CUCnRBITACK£. 

EchinocyBtis  lobata. 

Epilobium  coloratum. 
E.  palnBtre. 
(Enotbera  bienmB. 
0.  eeiralata. 

VlTAca*:. 

VitU  cordifolia. 


CeanoUioH  AmericonaE. 

LINACE^. 

Linum  rigid  am. 

UALVACEf. 

Mai  TO  rotaujifoliai 

ETrERICACEf. 

BTpericom  pyramidatutu. 

CISTACE^. 

Helianthemnm  Conadeiue. 

CAPPARIDACB^. 

PolaniBia  graveolena. 

FUUARIACEX. 

Dicentra  Canadeiudi). 

8AEBACENIACK£. 

Sarracenia  pnrpnrea. 

IfTMPH£ACK£. 
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COMPOSITE. 

TaiuaCQin  Deta-leoiua, 
Troiimoa  cuBpidiituiii. 
Antennaria  marguitocea. 

A.  PenDBjIvanica. 
Brifferon  Philadelphicnm. 
E.  EelUdifolium. 
Senedo  ftnteas. 
ChiTSopeis  Tillosa. 
C;nthm  Vinrinica. 
Achillea  Millefolium. 
Radbeck'a  hirta. 

R.  ladniEU. 

Heliopaia  IebtU,  var  icabra. 
Coreopai*  palmata. 
Heliantbiu  etminoniB. 

B.  ripdns. 
H.  sijcanteaB. 
H.  binntaa. 
Solidago  laoceolata. 
8.  Miraonrienaia. 

S.  latifolia. 

8.  nemoralia. 

S.  Canadensis. 

S.  rifrda. 

EDpatorium  parpuream. 

E,  perfoliatnni. 

E.  aKeratoidee. 

Sonchoa  asper. 

LepacbTB  pionata. 

Aater  T*OT»-AngliEe. 

A.  oordiroUna. 

A.  azureaa. 

A.  l«Tis. 

A.  mnlU floras. 

A.  sericeua. 
Lactaca  elonjiata. 
Liatris  Bcarioaa. 
Heleaiam  autamnale. 
Nabalna  alboa, 

N.  racemosaa. 
Ambrosia  trifida. 
Lyarodwmia  jancea. 
Bidena  cbrTsanUiemoideB. 

B.  bipinnata. 

eCBOPHUL  A.BUO  E  Jl. 

Rhinanthna  Criata-galli. 
Uastilleia  coccinea. 
Pentstemon  irrandiflonis. 
P.  pubeacens. 
Scrophularia  nodosa. 
Teronica  Americana 
v.  Tiiginica. 
Mimulus  Jameau. 
H.  nngens. 
Linaria  vnlffaris. 
Vetbascnm  Tbapaos. 
Oerardia  tennifolia. 
O.  purpurea. 
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BOLANACSf. 


Solanuit  nigram. 

GEITTIANACB^. 


POLYOONACEi. 


Ramex  AcetoMllB. 
B.  crispas. 

Polyf^uam  CouvdIthIiu. 
P.  ayicnlare. 
P.  Fersicarifl. 


CAMPANULACB^_ 


LOBELIACE^. 


NTCT  AQ  INACB£  . 


ERICACB£. 

Fyiola  elUptica. 

PRIHULACKS. 

LjaimachiB  ciliata. 

ASCLBPIADACaffi.. 

Asclepia^  oralifolia. 
A.  toMrosa. 
A.  Cornnti. 

APOCTNACE^. 

Apocynum  and  roasmifolium. 

EUPHORBIACB^^ 
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Cypripedinio  pnbMcetia. 
C.  BpMtftbile- 
Sptnunthe*  gramineB. 

ALISUACRf. 

Sag^itaiift  raiiabiiis. 

LILUCRA. 

lUlliam  oeniDiim. 
UtuIbtu  irraadiflora. 
v.  leMiIifolia. 
MaiauthemDm  bifoliam. 
Broilacina  Btullata. 
Pot;ii[ODatuiu  bifloram. 
Atlinm  cernDi 
Lilinm  Oitn 
L,  auperbtu 

IRIDACSA. 

SuyriDchium  Bermadiuia. 

AHA  R  YLLID  ACE£, 

Hypozye  erecta 

COMMELTSACKiB. 

Trodeacanliia  Virsiiiica. 

CTPKBACE^, 

CjperDB'  dentatuu. 


AgioatiBTulifarig. 
Triticum  caDiniim. 
Cenclinis  tribuloidM. 
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L— The  de«cent  of  the  Mis^isaippi  from  St.  Paul  to  "  grand 
;,"  opposit«  La  Crosse,  is  57  feet,  as  ascertained  through 
waukee  &  St.  Paul  and  Southern  Minnesota  railroads.  If 
tance  between  St.  Paul  and  "  grand  crossing"  be  taken  at 
ilea,  and  if  22^  miles  be  omitted  for  lake  Pepin,  the  average 
mile  of  the  Mississippi  river  is  .509  feet.  General  Warren 
ined  the  average  descent  of  the  Mississippi  from  St.  Paul  to 
gs  to  be  .556  ft,  per  mile. 


by  Google 


wGoogIc  11 


b,  Google 


b,  Google 


b,  Google 


b,  Google 


GEOLOGICAL 

NATURAL    HISTORY 

SUEVEY  OF  MINNESC 


THE  SECOND  ANNUAL  REPORT. 


FOB  THE  YEAR  1873. 
[second  edition.] 


By  N.  H.  WINCHELL,  State  Geologist, 
S.  F.  PECKHAM,  State  ChemiBt. 


by  Google 


BOAKD  OF  REGENTS. 

John  S.  Pillsbury,  PrestdeDt.        ■  MinDeapolis. 

John  Nicols,  Treasurer.  -  St.  Paul 

A.  A.  Harwood,  Secretary,  Austia 

H.  H.  Sibley,         -        -        .        -  St  Paul. 

C.  S.  Bryant, St.  Paul. 

Paris  Gibson,        -        .        .        .  Minneapolis. 


•       EX  OFFICIO. 

Oovemor,  Horace  Austin,  -  - '  -  -  St  Paul 
Superintendent  of  Public  In$tru€tion,  H.  B.  Wilson,  Red  Wing 
President,  W.  W.  PoLWELL,     -        .        -  St  Anthony 


[NoTB—ThiB  edition  is  identical  witti'the  original,  excepting  the 
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ally 0DI7  as  a  part  of  the  regents'  report,  it  has  the  paging  of  that 
report.— M.  H.  W.] 
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ADDRESS. 


lb  (Ae  president  of  the  UniverBity: 

I  have  the  honor  to  offer  the  accompanyinfr  report  on  the 
progress  of  the  geological  and  natural  history  surrey  of 
the  state,  for  the  year  1673.  The  last  !Legislature  increased 
the  means  provided  for  the  prosecution  of  the  survey,  by 
doubling  the  cash  appropriation,  making  it  two  thousand 
dollars  annually,  aad  transferred  to  the  board  of  regents 
the  state  lands  known  as  "salt  spring  lands"  the  proceeds 
of  which  they  are  required  to  expend  exclusively  in  the  pro- 
secution of  this  work.  At  the  same  time  the  board  of 
regents  of  the  University  were  required  to  direct  the  imme- 
diate survey  of  the  peat  deposits  of  the  state,  and  to  cause 
an  investigation  and  report  on  the  s£klt  springs. 

While  ^ese  special  investigations  have  been  carried  on 
as  far  and  aa  thoroughly  as  possible,  the  progress  of  the 
general  survey  has  also  been  pushed  as  far  as  the  means 
and  time  would  permit 

In  general,  the  field  of  observations  has  been,  during  the 
season  of  167S,  in  the  southwestern  part  of  the  state.  The 
valley  of  the  MinnesotEi,  and  those  of  some  of  its  tributa- 
ries, have  been  subjected  to  a  recounoissance  which  has 
served  to  answer  many  questions  that  were  important  to 
answer  before  entering  on  the  detailed  county  work,  and  in 
that  manner  has  also  served  to  prolong,  though  not  yet  to 
complete,  the  preliminary  survey  that  occupied  the  short 
season  of  1872.  The  results  of  this  recounoissance,  both 
scientific  and  economical,  will  be  found  stated  in  the  proper 
places  in  the  accompanying  report 

T^e  counties  of  Cottonwood,  Jackson  and  Nobles  have 
been  subjected  to  thorough  inspection  for  peat.  Incidental 
examinaMous  have  also  been  made  on  peat  deposits  in  the 
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counties  of  Dakota,  Hennepin,  Ramsey,  Le  Sneur,  Nicol- 
let, Faribault  and  Steams.  Prof.  S.  F.  Pecliharo,  the 
chemist  of  the  survey,  has  made  the  analysis  of  thirteen 
specimens.  Before  hie  appointment  six  specimens  were 
juso  submitted  to  Dr.  P.  B.  Rose,  of  Ann  Arbor,  Michigan, 
for  analysis.  The  reports  of  these  gentlemen  will  also  be 
found  in  the  accompanying  report,  supplemented  by  re- 
marl^  on  the  methods  of  working  pealj,  and  its  value  ae  a 
fuel  for  general  use,  and  by  sundry  practicfkl  conclusions  on 
the  peats  of  Minnesota. 

The  question  of  the  existence  of  Carboniferous  coal  in 
Minnesota,  has  also  occupied  considerable  time  during  the 
past  season.  The  frequent  statements,  positively  put  forth 
in  the  public  prints,  of  the  finding  of  considerable  quanti- 
ties of  good  coal  in  the  southern  and  southwestern  part  of 
the  state,  together  with  the  published  opinion  of  Mr.  H. 
H.  Eames,  reporting  to  the  Legislature  in  1866,  to  the  effect 
that  the  Carboniferous  rocks  of  the  state  of  Iowa  are  pro- 
longed northward  into  Minnesota,  and  there  furnish  the 
"coal"  of  the  Cottonwood  and  Redwood  valleys,  induced 
the  attempt  to  determine,  as  far  as  possible,  the  source  of 
the  float  coal  found,  and  the  real  age  of  the  rocks  explored 
for  coal  in  that  portion  of  the  state.  This  question  was 
believed  to  be  paramount  to  all  others  bearing  on  the  fuel 
supply,  and  although  its  solution  is  not  entirely  accom- 
plished, yet  enough  has  been  ascertained  to  warrant  certain 
practical  and  important  conclusions.  The  facts  on  which 
these  conclusions  are  based,  will  be  found  stated  in  different 
parts  of  the  following  report,  and  need  not  be  repeated 
here. 

1st.  The  rocks  that  have  been  explored  for  coal,  on  the 
Cottonwood  and  Redwood  rivers,  belong  to  the  Cretaceous 
system,  and  do  not  promise  to  be  productive  of  c(»l  in 
VEduable  quantities. 

2d.  The  coal  there  taken  out  is  of  an  inferior  grade, 
though  varying  from  cannel  coal  to  charcoal. 

8d.  As  the  rocks  of  the  Cretaceous  period  are  believed 
to  have  existed  throughout  the  most  of  the  state,  the  only 
piobable  exception  being  in  the  southeastern  portion,  inclu- 
ding half  a  dozen  counties,  such  coal  is  likely  to  occur  at 
a  great  many  places. 

4th.  The  "float"  coal  which  has  so  often  attracted  the 
attention  of  the  people,  is  derived,  so  far  as  yet  Imown, 
from  the  disruption  of  the  Cretaceous  rocks  by  the  glaciers 
of  the  ice  period.     It  Is  scattered  through  the  drift,  and 
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is  met  with  in  wells  and  other  excavations,    and  may  be 
ofleQ  picked  up  along  the  beds  of  streams. 

5th.  The  only  part  of  the  state  where  good  coal-bearing 
strata  of  the  Carboniferous  age  may  occur,  comprises  the 
coimties  of  Mower,  Freeborn  and  Faribault.  As  these 
counties  are  heavily  covered  with  drift,  the  question  can  be 
settled  definitely  only  by  drilling  Or  shafting  to  the  rock. 
Should  Carboniferous  rocks  be  met  in  Faribault  county, 
there  would  also  be  some  reason  for  exploring  for  the  same 
in  the  southeastern  portion  of  Blue  Earth  county. 

In  regard  to  the  investigation  of  the  salt  springs,  nothing 
further  has  been  done  than  to  ascertain  their  history,  and 
the  present  condition  of  the  United  States  land  grant.  It 
has  been  found  that  the  original  grant  covered  46,080  acres. 
Of  this  the  state  was  unable  to  avail  itself  of  11,520  acres, 
that  amount  being  situated  outside  of  the  area  surveyed  by 
the  U.  S.  government.  The  springs,  however,  lying  out- 
side of  the  surveyed  portions  of  the  state,  were  carefully 
located  by  metes  and  bounds,  and  at  the  order  of  go^'ernor 
Sibley  the  request  was  entered  at  the  Land  Department  at 
Washington  that  the  lands  appertaining  to  each  spring  so 
located,  also  those  lying  within  the  surveyed  portions, 
claimed  by  the  State  under  the  act  of  Congress  admitting 
the  State  into  the  Union,  be  withheld  from  sale  and  occu- 
pancy. They  have  not  been  so  withheld,  and  those  lands 
have  not  been  certified  to  the  State.  This  fact  reduced  the 
original  available  grant  to  34,560  acres.  It  has  been  fur- 
ther reduced  by  t^e  occupancy  by  settlers,  6,752  acres. 
About  1,600  acres  were  also  previously  covered  by  the 
terms  of  the  act  granting  swamp  lands  to  the  State.  The 
remainder,  26,435  acres,  have  l>een  certified  to  the  State.  ' 
The  Belle  Plaine  salt  company  were  granted  7,643  acres 
of  the  certified  salt  spring  lands,  on  complying  with  the 
acts  of  the  Legislature.  The  rest  of  the  certified  lands, 
amounting  to  18,771  acres,  are  now  available  for  the  prose- 
tion  of  the  survey.  The  uncertified  portion  of  the  original 
grant  ag^egating  19,872  acres,  inasmuch  as  the  whole 
was  properly  selected  and  located  within  the  terms  of  the 
"enabling  act,"  should  be  the  subject  of  a  memorial  to  Con- 
gress, as  suggested  by  auditor  Mcllrath,  in  his  report  for 
1871.  It  is  t>elieved  that  the  U.  S.  government  would 
gladly  make  up,  by  an  additional  grant,  the  deficiency  that 
has  resulted  in  great  loss  to  the  State,  through  the  neglect 
or  inadvertence  of  its  own  officers. 

The    traveling  expenses   have  been   materially   reduced 
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during  the  past  season  by  t)ie  courtesy  of  the  officers  of  the 
following  railroads,  who  have  granted  me  continuous  passes 
over  their  ro^hds,  viz:  the  St.  Paul  and  Sioux  City,  and 
Sioiiz  City  and  St.  Paul;  the  Southern  Minnesota;  the 
Northern  Pacific,  and  the  St.  Paul  and  Pacific. 

Dr.  I.  A.  Lapham,  director  of  the  geological  survey  of 
Wisconsin,  has  furnished  a  catalogue  of  the  plants  of  Min- 
nesota, made  up  from  various  sources,  including  his  own 
observations,  and  known  to  be  growing  in  the  state  at  the 
date  of  1665.  The  reputation  of  Dr.  Lapham  for  scientific 
accuracy,  not  only  increases  the  value  of  this  gift,  but 
makes  it  highly  desirable  that  its  publication  be  not  delayed. 
Although  not  strictly  of  a  geological  character,  yet  it  comes 
within  the  scope  of  the  survey  and  is  herewith  presented. 

A  great  many  individuals  have  aided  in  the  prosecution 
of  the  survey  during  the  past  season.  Of  utese^  I  can 
name  Prof.  Ira  Moore,  of  St.  Cloud,  who  has  also  donated 
to  the  university  museum  a  number  of  interesting  fossils 
and  minerals  from  various  localities;  W.  Z.  Haight,  of 
Delevan,  who  has  taken  great  iaterest  in  the  peat  investiga- 
tions, and  has  furnished  much  information  on  the  manufac- 
ture of  peat  in  Faribault  county;  Gov.  Stephen  Miller,  of 
Windom;  L  J.  Rochussen,  of  St  Paul;  Park  Worden,  of 
Minnesota  Falls;  Henry  Hill  and  A.  J.  Luce,  of  Granite 
Foils,  and  Capt.  H.  H.  Herrick,  of  DeGraff,  Dak.  Ter.  I  am 
also  under  many  obligations  to  the  citizens  of  Cottonwood, 
Nobles  and  Jackson  counties,  for  assistance  in  making  the 
peat  survey  in  those  c6unties. 

In  the  examination  of  the  Minnesota  valley  1  was  accom- 
panied as  far  as  to  Mankato,  and  thence  up  the  Blue  Earth 
to  Wells,  by  Mr.  P.  P.  Purber,  a  student  in  the  university. 
From  Mankato  to  the  he^hd  of  Big  Stone  lake,  Mr.  C.  E. 
Ghatfieldi  also  a  student  in  the  university  was  my  only 
companion.  The  assistance  of  these  young  men  contributed 
greatly  to  the  thoroughness  and  success  of  the  exploration 
of  that  valley.  We  depended  on  the  scattered  inhabitants 
for  sustenance,  and  traveled  with  a  single  horse  and  light, 
covered  wagon.  At  night  we  usually  slept  in  our  tent,  camp- 
ing near  some  farmer  of  whom  we  obtained  meals. 
Very  respectfully, 

N.  H.  WINCHELL. 
The  University  of  Minnesota,  I 

Minneapolis,  Dec.  31, 1673.  f 
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(b)     Notes  and  tetter  of  A.  Winckell. 

Id  July,  1872,  sampleB  of  the  preserved  drillings  from 
depths  from  242  feet  to  411  feet  were  forwarded  to  Prof.  A. 
Winchell,  for  examination.  His  notes  and  accompanying 
letter  to  Got.  Austin  are  as  follows: 

At  depth  of  212  ft.— Highly  magaeBian  clays— purple  and  speckled  with 
nblte— mostly  without  elliceous  graf  ds.  Oeuerally  no  conclu- 
sive evldeoce  for  deciding  whether  drift  or  In  place.  On  the 
whole,  I  think  the  fragments  are  from  a  formation  In  place. 
One  of  them  contains  a  few  qnartzose  grains,  and  has  a  deci- 
dedly metamorptatc  look.  All  the  specimens  resemble  softened 
porpnyrles. 

36S  ft.— A  mass  of  grannies  or  chips,  similar  to  above,  but  more  uniform- 
ly red,  and  less  unctuous.  Ail  crush  under  the  knife  and  ex- 
hibit a  streak  lighter  than  the  mineral— sometimes  grayish. 

380  ft.— Fragments  still  more  like  (242-282)  but  less  unctuous.  A 
broken  crystal  of  calclte. 

386  ft.— Fragment  (nearly  a  cubic  Inch)  of  a  rock,  composed  apparently 
of  reddish  clay  and  a  white  mineral,  like  magnesia  or  kaolin 
Intimately  mixed.  The  white  mineral  tending  In  places  to 
veins.    The  aspect  la  decidedly  that  of  a  rock  Id  place. 

390  ft.— FragmentA  like  (380)  but  with  more  catclte,and  one  siigbtly 
polished  fragment  of  glassy  ouartzlte. 

398  f  t.— Almoet  Identical  with  (390).  From  the  same  depth,  however, 
Is  a  lump  of  adhesive  clay,  which  is  evidently  produced  by 
grindiDg  up  rock  like  (242-282). 

40O  ft.— EesentlalTy  like  (242-282). 

405  ft.— Essentially  the  same— with  one  fragment  of  quartz. 

409  ft.— Same. 

411  ft.-Same. 

There  is,  in  addition,  a  parcel  of  fragments  from  some 
depth  not  indicated.  Their  general  character  is  like  that  of 
(242-262).  It  is  easy  to  see  that  one  of  them  is  ^brecci- 
ated  rock  composed  of  fragments  of  argillaceous  character 
and  quite  soft.  One  is  unequally  cemented  by  a  deposit 
of  calcite. 

From  an  examination  of  the  specimens  and  Uje  study  of 
everything  that  has  been  written  which  could  bear  upon 
the  question,  I  am  led  to  think  the  rocks  now  being  bored 
through,  belong  to  the  sub-Silurian  series — probably  equiva- 
lent to  the  quartzite  and  pipestone  outcropping  about  New 
Ulm  and  in  Pipestone  county,  Minnesota.  (White,  lo.  Rep- 
I,  pp.  169,  170;  Shumard:    Owen's  Rep.  p.  491.)   . 

LETTER  TO  GOV.  AUSTIN. 

Ann  Arbor.  Mich..  12  Aug.,  1872. 
Qov.  ffoince  Austin.  St.  Paul,  Mvnn., 
Sir  :    Yours  of  the  24th  of  July  was  found  awaiting  me 
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on  my  return  from  the  east,  though  the  case  of 
did  not  arrive  until  August  5th,  when  I  was  pro 
an  obstinate  fever,  which  has  continued  for  a  v 
proving  such  opportunities  as  I  have  had,  I  hs 
pretty  thorough  physical  examination  of  the  spe 
reviewed  all  that  has  been  published  on  the  c 
their  identification  and  their  relations  to  the  ; 
Belle  Plalne,  and  I  would  respectfully  report  as  f 

1.  Neither  your  note  nor  the  accompanying 
Mr.  Hooper  intimates  whether  the  materials  pass 
below  200  feet  are  wholly  of  the  kind  sent,  or  whi 
fragments  and  masses  were  found  mixed  with 
and  sand,  and  even  hard  pebbles. 

I  infer,  however,  from  an  inspection  of  the 
that  t^ey  are  samples  of  rocky  strata  found  in  pit 

At  the  same  time,  their  uniform  softness  foi 
very  remarkable,  and  would  suggest  that  the  drill 
through  strata  which  are  highly  tilted. 

2.  Mr.  Hooper  informed  me,  last  year,  that  : 
shelly  rock  had  been  reached,  which,  at  210  f€ 
solid  sandstone  and  constituted  a  bed-rock. 
that  this  was  the  Potsdam  sandstone,  and  still 
whatever  there  was  of  it.  belonged  to  that 
Between  210  and  242  f^t,  I  have  no  informati 
appears  that  the  sandstone,  [a  lower  sandstone  t 
St.  Paul,]  was  completely  pierced  in  that  inter 
The  old  well  was,  therefore,  very  near  the  bottom, 
quite  at  the  bottom  of  the  sandstone.  The  anciei 
the  Minnesota  river,  which  probably  once  disc) 
waters  of  a  much  wider  hydrograpbic  basin,  ^ 
completely  to  the  sub-Bilurian  rocks. 

3.  These  sub-Silurian  rocks  are  very  remarl 
the  samples  are  agillo-magnesian,  mostly  fine-gr 
tupus.  sometimes  lined  and  frequently  speckled  v 
mineral  like  magnesia  or  kaolin.  They  present 
grains  of  quartz,  but  sometimes  enclose  crystals 
of  calcite.  The  color  is  reddish  and  purplish 
without  a  test  for  hardness,  they  look  like  vitreous 
I  am  led  to  think  they  represent  the  formation 
outcrop  at  New  Ulm  and  in  Pipestone  county.  T 
in  fact,  are  substantially  the  catUnite  or  "pipesto 
known  in  that  county. 

4.  If  these  conclusions  are  correct,  there  ii 
either  of  salt  or  a  well  of  fresh  water,  by  bori 
and  not  another  dollar  ought  to  be  expended  in  tl 
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5.  It  will  be  noted  that  my  recommeadatioo  in  my  for- 
mer report  suggested  the  propriety  of  bori&g  only  to  the 
bottom  of  the  F^sdam  aandetone.  As  there  intimated,  there 
are  certainly  many  regions  in  Minnesota,  where  a  well 
bored  to  the  bottom  of  this  formation,  would  prove  to  be 
artesian.  Belle  Plaioe,  as  I  feared,  does  not  prove  to  be 
favorably  located.  Places  situated  for  borings,  at  public 
expense,  ought  to  be  intelligently  selected,  without  any 
regard  to  the  interests  of  localities,  and  the  State  ought  not 
to  be  committed  to  unwise  expenditures  by  the  precipitate 
and  ill-advised  enterprise  of  smart  business  places. 

Lest  this  remark,  however,  should  be  thought  to  apply 
too  severely  to  Belle  Plaine,  I  ought  to  add  that  considerable 
reason  existed  for  boring  at  that  pIace--though  by  no  means 
as  good  reason  as  many  supposed.  The  fault  committed 
here  as  in  so  many  other  cases,  was  an  attempt  to  proceed 
independently  of  geological  knowledge  in  tbe  beginning, 
and  to  call  for  scientiQc  aid,  not  so  much  to  guide  an  impor- 
tant enterprise,  as  to  help  it  out  of  difSculty. 

Very  respectfully, 

A.  WINCHELL. 

(c )     Notes  and  report  of  N.  H.  Wincht^K 

In  February,  1873,  the  writer  had  occasion  to  further  ex- 
amine this  well,  under  verbal  instructions  from  Gov.  Austin. 
Samples  preserved  by  the  owners  from  below  the  depth  of 
411  feet,  were  found  to  have  the  following  external  charac- 
ters. The  memorandum  is  here  given,  as  well  as  the  report 
subsequently  made  to  Gov.  Austin,  in  order  to  preserve  to 
science  ^e  record  of  the  drill,  and  to  complete  the  history 
of  the  exploration: 

At  420  ft.— Ferruginous  quartette,  with  a  considerable  admixture  of 
llKht-Colored,  softer,  apparently  talcose  fragments.  The 
quartzlte  !b  hard,  and  very  Impure.  The  talcose  fraffmeata 
are  either  nearly  white  ur  speckled  with  rusty  and  black 
spots.  There  are  also  Id  the  drillings  pieces  of  calclte,  a 
soft,  greenish  BubBlance  that  may  be  silicate  of  Iron,  and 
occasional  fragments  of  translucent  qnartz,  either  white  or 
slightly  tinted  with  yellow  or  with  green. 

At  430  ft.— A  mliture  of  dark  brown  or  reddish  8lllcat«8,etroDgly  ferru- 
ginous, with  slight  traces  of  mica  and  some  pieces  of  calcite. 


>ome  of  It  appears  coQglomerltic,  ortufaceous.  ItlBsllgbt- 
ly  unctuous  In  the  fingers,  and  some  of  it  Is  real  iron  ore. 
The  light-colored  pieces  of  the  last  (420  feet)  are  rarely  Been. 
There  are  In  It  occasfonally  greenish  pieces  of  quartz.  Itis 
evidently  a  metamorphosed  sedimentary  rock. 
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At  140  ft.— A  terrugtnoue,  UDCtuoua  shale,  with  very  little  grit.  It 
sometimes  is  spotted  with  a  white  substaDCe  about  as  hard 
as  talc,  which  has  a  greasy  feel.  This  white  substance 
seems  to  be  the  same  as  mentloDed  In  the  fore)(olog.  It  is 
sometimes  minutely  disseminated  among  the  terruglnous 
portions.  When  then  nibbed  io  the  fingers,  a  rusty  or  Irony 
stain  covers  the  whole-  Some  of  this  Is  plainly  siliceous 
and  micaceous. 

At  460  ft.— About  the  same  as  at  430  ft.  but  darker  colored  and  less 
firm  in  the  flngers.    It  la  plainly  micaceous. 

At  too  ft.— Dark  greenish-brown,  micaceous  silicates;  hard  and  com- 
pact.   Not  evidently  unctuous.   No  feldspar  is  discernible. 

At  470  ft.  —A  talcose,  furruginous  shale,  of  a  reddish-orown  color,  with 
occasional  pieces  of  greenish  silicates.  In  this  lot  there 
are  also  several  pieces  of  evident  flesh-colored  feldspar. 

At  480  ft.— A  mixture  of  ferruglDous  silicates  with  some  mica  and 
talc  and  calcite;  with  occasional  pieces  also  of  the  soft, 
greenish  substance  mentioned  at  420  feet.  The  last  Is 
softer  than  calcite.  The  general  color  of  the  whole  Is  dark 
red  or  brown. 

At  490  ft.— The  same  as  at  480  feet. 

At  600  ft.— The  same  as  at  480  feet. 

At  510  ft.— The  same  as  at  480  feet,  but  more  friable,  apparently,  as 
the  sample  Is  in  the  form  of  sand.  There  are  also  in  this 
lot  several  large  fragments  of  Ferruginous  shale,  which 
have  a  greasy  feel,  probably  broken  from  the  overlying  beds 
by  the  bucket  and  brought  up  with  the  drillings. 

At  520  ft.— A  very  dark,  ferruginous  mixture  of  the  various  silicates. 
Including  the  light  green  soft  substance,  resembllngsillcate 
of  Iron.    This  last  also  resembles  talc,  and  Is  as  soft. 

At  590  ft.— A  red  arenaceous  shale,  with  some  talc  and  calcite,  and  also 
fragments  of  flesh-colored  feldspar. 

At  540  ft.— The  same  as  at  530  feet. 

At  550  ft.— FrasmeDte  of  dark  red,  coarse  shale,  like  the  last,  and  of  a 
darker  slightly  sreenish  shale,  that  appears  as  If  originally 
amygdaloldal,  the  cavities  having  been  subsequently  filled 
by  toe  soft  green  substance  mentioned  at  620  ft.  This  latter 
mass  is  sometimes  closely  mixed  with  small  good es  with 
rusty  exterior. 

At  STO  ft.— A  dark  brown  shale,  like  the  dark  shale  In  the  last,  closely 
mingled  with  the  soft,  greenish  (silicate  of  Iron?) 

At  580  ft.- The  sanw  as  at  5T0  feet. 

At  580  ft— The  same  as  at  670  feet,  but  showing  a  little  more  red,  and 
also  evident  pieces  of  calcite. 

At  600  ft.— The  same  as  at  590  feet,  but  with  Increasing  Qiiantilles  of 
the  greenish,  soft  sabetance. 

At  614  to  SiO  ft— A  mixture  of  the  various  silicates  with  considerable 
Iron,  the  quartzltic  characters  being  much  more  evident 
than  at  570  feet.    It  Is  also  firmer— hardly  a  shale. 

At  620  ft.— The  game  as  the  last 

The  well  is  said  to  be  710  feet  in  depth,  and  the  opinion 
is  prevalent  that  there  was  no  change  from  620  feet  to  that 
depth.  Ab  there  are  no  preserved  samples  below  620  feet, 
it  is  also  probable  Uiat  there  was  no  marked  change  in  the 
rock.  If  that  be  correct,  it  gives  a  thickness  of  292  feet  of 
rock,  which  may  all  be  classed  as  a  siliceous  unctuous 
shale,  highly  ferruginous,  and  sometimes  amygdaloldal,  va- 
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rjiing  to  a  micaceous  qoart^te.  It  seems  to  be  a  metamor- 
phosed sedimentary  rock,  lying  below  both  the  St.  Croix 
sandstone  and  the  Potsdam  sandstone. 

On  the  basis  of  these  notes  was  made  the  following  re- 
port r 

bbpobt  to  governor  austin. 

The  University  op  Minnesota.  ) 

St.  Anthony,  Minn.,         >■ 

8th  Feb.  1878.  ) 

Ocn).  Horace  Austin,  St.  Paul,  Minn.  : 

According  to  verbal  instructions  from  you,  given  on  the 
6th  instant.  I  proceeded  yestei-day  to  Belle  Plaine,  for  the 
purpose  of  making  examination  of  the  premises  and  the  pre- 
served samples  of  the  drillings  from  the  well  Bunk  at  that 
place,  for  testing  the  rocks  for  brine.  The  object  of  my 
visit  was  to  ascertain  the  propriety  of  further  expenditure 
by  the  State  at  that  point,  either  for  the  purpose  of  proving 
the  rock  further  for  brine,  or  for  purely  scientific  results. 

I  did  not  enter  into  a  careful  examination  of  the  derrick 
and  machinery,  but  suppose  them  to  be,  as  represented,  in 
perfect  order,  and  ready  for  operation  at  any  time.  The 
springs  that  are  said  to  be  briny  are  situated  near  the 
drilled  well.  I  obtained  a  sample  of  the  water  tor  analysis. 
To  the  taste  it  does  not  show  brine,  but  a  careful  examina- 
tion may  prove  it  to  hold  a  small  amount  of  salt.*  These 
springs  Issue  from  the  base  of  the  drift  bluSs  that  enclose 
the  river  valley,  and,  according  to  all  the  information  I 
could  gather,  are  dependent  altogether  on  the  surface  de- 
posits for  their  supply.  The  owners  of  the  well  also  say 
they  have  met  no  indications  of  brine  in  the  well  since  they 
struck  the  rock,  but  that  at  varying  depths  in  the  drift  ma- 
terials, the  water  pumped  out  showed  more  or  less  saline 
property.  The  drift  materials  are  said  to  have  proved  to  be 
there  2l6  feet  in  thickness. 

The  preserved  drillings  which  I  examined  pertain  to  that 
part  of  the  well  below  420  feet,  and  I  can  report  only  on 
that  portion  of  the  well.  They  extend  moreover  only  to  the 
depth  of  620  feet.  The  well  is  said  to  be  710  feet  deep. 
Without  entering  into  details  as  to  the  character  of  those 
drillings,  a  matter  that  will  find  place  in  my  next  annual 

■See  the  report  of  Pro!.  Peckhani. 
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at  the  same  time  certaiD  that  no  important  question,  invol- 
ving the  geology  of  the  state,  is  pending  on  what  might  be 
developed. 

The  question  may  arise -if  there  is  salt  in  the  water  at 
Belle  Plaine,  what  is  its  source,  aod  can  it  be  made  useful? 
If  there  be  salt  in  the  spring  water  there,  it  must  issue 
from  some  part  of  the  drift.  It  may  be  derived  at  first 
from  some  of  the  underlying  formations,  as  the  St.  Croix 
sandstone,  or  the  Lower  Magnesian  limestone,  or  it  may 
come  from  the  Cretaceous,  which  ties  in  many  places  uncon- 
formably  on  all  the  older  rocks,  but  is  generally  deeply 
covered  by  drift.  In  either  of  these  cases  it  would  be  best 
and  soonest  developed  by  drilling  at  some  point  east  of 
Belle  Plaine,  say  fifteen  miles,  as  the  rocks  dip  in  that 
direction.  The  annexed  diagram  illustrates  Uie  situation 
of  the  well  drilled,  in  respect  to  the  rocks,  and  shows  the 
positions  of  the  formations  and  their  dip.  None  of  these 
formations,  however,  are  known  to  contain  brine  in  this 
country,  if  we  except  doubtfully  the  Cretaceous,  while  yet 
it  is  theoretically  true  that  any  sedimentary  formation,  if 
porous,  may  hold  brine,  if  so  shaped  that  it  has  not  drained 
out. 


In  conclusion,  I  am  at  present  of  the  opinion  that  if  there 
be  salt  in  the  springs  at  Belle  Plaine,  it  is  derived  from  the 
Cretaceous  rocks,  but  manifests  itself  in  the  drift  at  the  base 
of  the  river  bluSs,  because  the  surlace  drainage  is  in  that 
direction,  there  Deing  a  slow  but  constant  loss  of  brinejby 
that  means.    This  subject  ought  to  have  early  attention. 
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I  wish  to  call  your  attention  to  the  necessity  of  combin- 
ing the  records  and  minutes  made  prior  to  the  depth  of  420 
feet,  with  those  I  have  made  on  the  drillings  below  420  feet, 
so  that  the  whole  be  preserved  to  science.  The  owners 
think  those  samples  were  forwarded  by  you  to  Ann  Arbor, 
Michigan,  and  that  a  letter  from  my  brother  to  you  has 
has  some  mention  of  them.* 

Very  respectfully, 

N.  H.  WINCHELL. 

The  university  of  Minnesota,  ) 
February  16,  1874.  f 

Prof.  N.  H.  Winchell: 

My  dear  sib  : — In  answer  to  your  enquiry  in  reference 
to  the  progress  of  the  analysis  of  the  BeUe  Plaine  water,  I 
have  to  report,  that  while  the  work  is  not  yet  completed, 
enough  has  been  done  to  show  that  it  contains  only  a  small 
proportion  of  chlorides  of  any  kind,  and  also  to  justify  the 
statement  that  the  brine  belongs  to  the  class  of  "bitter 
brines,"  containing  more  sulphates  than  chlorides,  and  a 
larger  proportion  of  alkaline  earths  (lime  and  magnesia) 
than  alkalies  (soda  and  potash.)  I  have  found  nothing  as  yet 
in  my  examination  of  this  mineral  water  to  justify  the  ex- 
pectation that  it  can  be  made  of  any  commercial  value  as  a 
source  of  common  salt. 

Very  truly  yours. 

S.  P.  PECKHAM, 
Ofaemist  of  the  geological  survey  of  Minnesota 

•Thl*  letter  has  alread;  beea  given— See  p.  BO. 
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II. 

PEAT. 


(a)    Need  of  fuel — Objects  of  the  peat  survey. 

The  absence  of  wood  and  coal  frotn  a  large  part  of  the 
settled  portions  of  the  state,  and  the  consequent  high  price 
of  fuel  for  domestic  use,  induced  the  last  Legislature  to  in- 
sert a  clause  in  the  "act  to  aid  the  Geological  and  Natural 
History  Survey;"  requiring  the  immediate  survey  of  the 
peat  deposits  of  the  state,  a  report  on  the  same  to  be  made 
to  the  Legislature  as  soon  as  practicable.  In  that  way 
it  was  hop^  that  a  good  fuel  might  be  obtained,  practicable 
for  all  the  common  uses  of  the  settler;  and  that  a  great 
many  of  the  hardships  of  the  first  settlers  of  the  prairies  of 
the  state  would  thus  be  relieved.  While  this  law  was  not 
intended  to  work  a  suspension  of  the  other  geological  inves- 
tigations required  by  the  general  law  creating  the  survey, 
its  immediate  and  practical  importance  has  nevertheless  con- 
trolled the  course  taken  in  the  routes  of  exploration,  and 
absorbed  much  of  the  time  throughout  the  whole  season. 

Allied  to  the  subject  of  peat  is  that  of  coaL  It  was 
deemed  best  that  the  two  should  be  prosecuted  together,  es- 
pecially as  the  locality  of  the  rumored  coal  exposures  coin- 
cided with  that  of  the  greatest  need  for  fuel,  and  again  with 
that  in  which  peat  was  supposed  to  exist.  The  southwestern 
quarter  of  the  state,  including  the  Minnesota  valley  and 
tiiose  of  some  of  its  tributaries,  have  occupied  the  principal 
part  of  the  season.  In  addition  to  these  explorations,  the 
counties  of  Cottonwood,  Jackson  and  Nobles  have  been 
pretty  thoroughly  surveyed  for  peat.  The  northeastern 
portion  of  Jackson  and  the  northwestern  portion  of  Cotton- 
wood should  be  further  examined.  The  question  of  the 
occurrence  of  coal,  and  its  origin  and  nature,  is  mentioned 
under  the  bead  of  "The  Economical  Geology  of  the  Min- 
nesota Valley." 
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(b)     The  varieties  of  peai- 

In  order  to  a  perfect  understanding  of  that  which  follows, 
i^j  will  be  well  to  mention  the  different  varieties  of  peat, 
briefly  describing  the  nature  and  habitat  of  each,  and  the 
terms  by  which  they  will  be  designated.  The  different 
products  of  a  vegetable  nature  that  have  attracted  attention 
under  the  general  term  peat,  and  have  served  to  some  extent 
for  fuel  in  the  state,  may  be  classified  as  follows: 

1.  Slough  peat. 

2.  Side-hill  peat. 

3.  Turf-peat. 

4.  Turf. 

Only  to  the  first  two  of  these  is  the  term  "peat"  properly 
applied,  yet  among  the  common  people  they  are  all  fre- 
quently embraced  under  that  term. 

1.  Slough  peat,  is  that  which  is  found  in  low  ground, 
occupying  the  lowest  spots  in  old  drainage  courses  which 
are  now  either  entirely  destitute  of  currents  of  running 
water,  or  are  only  filled  in  the  wet  seasons  of  the  year,  or 
occurring  in  the  depressions  among  the  drift  hills  or  knolls, 
the  slow  drainage  from  which  prevents  the  accumulating 
water  from  standing  for  too  great  a  length  of  time  above 
the  usual  level.  In  southwestern  Minnesota  such  peat  must 
be  so  situated  also  that  the  slough  which  holds  it  never 
becomes  dry,  else  the  prairie  fires  will  certainly  consume 
it.  Hence,  the  necessity  of  constant  springs  of  water  to 
supply  the  slough  in  the  dry  months  of  ^e  year.  This 
again  implies  that  the  surface  of  the  country  miist  be 
rolling,  at  least  that  some  bluffs  of  drift  gravel  must  lie 
adjacent  to  the  slough  to  give  origin  to  springs  of  water. 
These  springs  are  very  often  invisible.  Their  existence  may 
be  known,  however,  by  the  standing  of  the  water  of  the  slough 
at  the  same  level,  even  in  the  dryest  seasons.  In  case  such 
peat  lies  in  an  old  drainage  course  which  shows  no  great 
flow  of  water  in  the  dry  season,  the  low  spots  containing 
it-are  still  supplied  with  water  enough  to  preserve  the  peat, 
by  the  slow,  invisible,  underground  drainage  pertaining  to 
the  valley.     These  correspond  to  the  German  Wiesenmoore. 

The  primary  and  essential  ingredient  that  goes  to  form 
this  kind  of  peat  is  a  fine  moss  that  grows  over  the  surface 
of  the  bog,  among  the  coarse  stalks  of  other  vegetation, 
such  as  grasses  or  rushes,  making  a  handsome  green  sur- 
face. At  a  distance  this  moss  cannot  generally  be  seen.  It 
is  hid  by  the  coarser  vegetation.    Besides  this  moss,  the 
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roots  and  decaying  stems  of  tbe  grasses  imd  other  aquatic 
plants  that  may  grow  Id  the  slough,  also  aid  in  the  peaty 
accumulation.  This  moss  Is  Shagnum  palugtre,*  and  the 
aquatic  plants  that  accompany  and  hide  it  are  bulrush 
(ticirpus),  scourish  rush  iEquisetum),  a  short  "blue-joint" 
grass,  and  occasionally  uie  cat- tail  (Typha  latifolia),  and 
species  of  Polygonum,  and  some  others. 

There  is,  besides  the  typical  moss  peat  of  the  sloughs,  a 
pulpy  deposit  in  the  bottoms  of  many  small  lakes  and  ponds 
aenved  ^m  the  coarse  grasses  and  sedges  t^t  grow  about 
their  margins,  which  consists  principally  of  vegetable  mat- 
ter, and  if  treated  properly  will  make  a  useful  fuel.  It  is 
in  the  form  of  a  fine  silt,  and  is  usually  too  limited  in  quan- 
tity, and  too  impure  in  quality  to  be  very  valuable.  It  is 
apt  to  be  most  abundant  on  the  leeward  side  of  the  lake, 
where  the  prevailing  winds  have  driven  it,  and  the  waves 
have  beaten  and  broken  it  This  corresponds  to  the 
Soklammiorf  of  Holland. 

2.  Side-hill  peat. — This  is  formed  on  the  side  of  a 
gentle  declivity  where  springs  of  water  furnish  tbe  neces- 
sary constant  moisture.  It  is  apt  to  accompany  those 
springs  that  lie  in  belts,  marking  the  oute^opping  up- 
per edges  of  shale  beds  or  other  impervious  rock.  It  is 
composed  of  the  same  materials  as  slough  peat,  but  is  more 
liable  to  be  impure,  from  the  sand  and  dust  that  are  car- 
ried upon  it  by  the  high  winds  of  the  plains.  Such  peat 
may  accumulate  to  the  depth  of  six  or  eight  feet.  It  is  far 
less  common  in  southwestern  Minheaota  than  slough  peat. 
It  requires  also  a  rolling  surface  that  may  give  rise  to  un- 
failing springs.  Many  springy  side  hills  that  in  a  moister 
'  climate  would  become  peat-bearing,  dry  up  in  summer  to 
such  an  extent,  in  southwestern  Minnesota,  that  no  aquatic 
plants  can  survive,  and  no  peat  can  be  formed  on  them. 

8.  Turf-peat. — This  is  formed  of  the  roots  and  fallen 
stalks  and  blades  of  the  rank  grasses  and  sedges  that  grow 
in  the  shallow  sloughs,  or  about  their  margins,  in  situations 
moist  enough  to  resist  the  prairie  fires.  It  is  found  some- 
times on  a  side  hill  or  in  a  narrow  ravine  or  inclined  slough 
through  which  there  is  a  slow  seepage  of  water.  It  is  al- 
ways more  impure  than  the  foregoing  varieties,  and  becomes 
mixed  with  sand  and  black  mud  below  the  depth  of  12  or 
18  inches,  so  as  to  render  it  unfit  for  use.  It  is  always 
fibrous  and  conveniently  handled.    Owing  to  its  being  so 
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hard  as  to  support  the  weight  of  a  man,  or  often  of  a  team, 
ia  the  dry  months  of  the  year,  its  accessibility  and  the  ease 
of  taklug  it  out  by  simple  means,  it  is  probably  the  most 
useful  variety  of  peat  to  the  farmers  of  southwestern  Min- 
nesota. It  is  also  the  most  common.  In  very  dry  seasons 
the  &res  get  into  this  turf -peat  and  consume  vast  quantities, 
burning  for  several  weeks,  or  even  till  midwinter.  It  is 
invariably  found  about  the  margins  of  the  little  depressions 
in  the  general  prairie  which  contain  water  in  the  spring  of 
the  year,  but  become  nearly  or  quite  dry  in  the  summer. 
The  peat  itself  is  annually  submerged  for  several  weeks  in 
the  spring.  It  lies  on  a  hard  and  impervious  drift  clay, 
which  is  generally  very  fine,  and  blackened  to  the  depth  of 
a  foot  or  more  by  the  charred  vegetation  of  many  genera- 
tions. 

4.  Turf. — This  is  the  common  sod  of  the  prairie.  It 
passes  into  the  last.  It  is  made  Of  the  prairie  grass  roots, 
and  those  of  other  vegetation  that  may  grow  there.  In  dry 
sloughs,  that  furnish  a  fine  growth  of  hay  annually,  it  is 
sometimes  fit  for  fuel,  but  it  rarely  becomes  thick  enough 
to  make  it  of  much  use  for  that  purpose.  It  always  con- 
tains considerable  sand  and  clay. 

(c)     The  quality  of  Minnesota  peata. 

There  is  nothing  in  Minnesota,  so  far  as  yet  discovered, 
that  answers  to  the  extensive  moors  or  lusathers  of  the 
moist  climates  of  Ireland,  Holland  and  North  Germany. 
They  occur  on  the  northeast  coast  of  "North  America,  in 
Labrador,  Newfoundland  and  Anticosti,  where  the  sum- 
mers are  not  so  excessively  warm,  and  where  frequent  fogs 
give  the  atmosphere  that  state  of  moisture  which  the  peat 
mosses  require.  Along  the  low  lands  on  the  south  coast 
of  Anticosti  "a  continuous  plain  covered  with  peat  ex- 
tends for  upward  of  eighty  miles  with  an  average  breadth 
of  two  miles;  thus  giving  a  superficies  of  more  than  a 
hundred  and  sixty  square  miles."*  It  has  a  thickness  of 
three  to  ten  feet.  In  the  wooded  portions  of  the  state  the 
peat  deposits  are  likely  to  be  made  up  of  more  or  less  coarse 
vegetation,  such  as  deciduous  leaves,  and  the  stems  and 
roots  of  various  ericaceous  plants.  In  the  extensive  peat 
deposits  of  the  old  world  the  vegetable  fiber  is  entirely  de- 
stroyed below  a  depth  of  ten  or  fifteen  feet,  and  the  peat 
has  a  compact,  eartby  textnre,  and  a  black  or  brown  color. 

•Oeologr  of  Canada,  IMS. 
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The  peat  deposits  of  Minnesota  are,  so  far  as  known,  too 
sbajlow  to  exhibit  this  perfect  decomposition,  and  hence, 
they  are  generally  distinctly  fibrous  from  top  to  bottom. 
In  the  lower  portions  of  the  deep  peat  bogs  of  Ireland  the 
per  cent,  of  ash  is  much  greater  than  near  the  surface,  reach- 
ing sometimes  as  high  as  nineteen  per  cent,  those  portions 
near  the  surface,  which  coatain  the  vegetable  matter  but 
little  altered,  affording  but  one  and  a  half  per  cent.  Thus, 
while  the  density  of  peat,  and  hence  its  usefulness  for  domes- 
tic  fuel,  are  enhanced  by  the  greater  depth,  its  combusti- 
bility and  its  purity  are  diminished.  The  superficial  layers 
have  nearly  the  same  composition  as  wood.  The  foreign 
substances,  that  constitute  tne  ash  of  the  lower  portions,  are 
lime  silica,  iron  and  clay.  The  lime  is  derived  from  the 
small  shells  that  often  inhabit  the  bog,  and  which  sometimes 
are  so  abundant  as  to  have  caused,  by  their  accumulation,  a 
bed  of  shell-marl  at  the  bottom  of  the  lake  before  the  growth 
of  the  peat  mosses  filled  it.  Such  shell-marl  beds  often 
occur  at  the  bottom  of  peat  bogs.  Silica  may  have  entered 
the  growing  peat  by  being  blown  on  in  the  form  of  sand,  or 
washed  in  by  freshet  rains  from  the  adjoining  hills.  Iron 
is  found  in  nearly  all  water  in  its  natural  state.  As  a  car- 
bonate it  may  be  carried  in  solution  by  spring  water  issuing 
from  ferriferous  gravel  or  sand.  On  exposure  to  the  air  it 
is  converted  to  a  hydrated  peroxyd,  which  is  precipitated  as 
a  red  film  on  all  substances.  If  long  continued  it  would 
thus  form  a  bog  ore,  or  brown  hEematite.  It  would  descend 
by  its  specific  gravity  to  the  bottom  of  the  peat  bog.  The 
clay  that  makes  a  part  of  the  ash  of  peat  is  a  composite  sub- 
stance. Its  chief  ingredient  is  alumina.  It  may  also  be 
carried  into  the  bog  by  small  streams  so  as  to  mingle  with 
other  impurities  in  the  greatest  proportion  at  the  bottom. 
By  reference  to  the  accompanying  chemical  analyses,  per- 
formed by  Dr.  P.  B,  Rose,  of  Ann  Arbor,  Mich.,  and  by 
Prof.  S.  P.  Peckham.  chemist  of  the  survey,  it  will  be  seen 
that  a  great  diversity  exists  in  the  qualities  of  the  samples 
of  peat  from  Minnesota,  but  that  they  compare  favorably 
wit^  peats  analyzed  from  Iowa,  Connecticut,  or  even  the 
famous  Irish  peat. 

(d)    Peat  analgaea  by  Dr.  Base. 

Of  the  peats  analyzed  by  Dr.  Rose,  the  samples  num-v 
bered  1  and  2  were  procured  and  furnished  the  survey  by 
Dr.  C.  D.  Williams,  of  St.  Paul.     No.  3  was  furnished  from 
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the  manufactory  by  W.  Z.  Haight.  No.  4  was  obtained 
by  the  survey,  and  is  named  in  the  Bection  describing  it, 
"peaty,  lake  sediment,"  No.  5  is  properly  not  a  peat, 
but  a  tnrf-peat,  as  defined  on  page  90.  No.  6  is  a  fair 
sample  of  raw  peat,  from  Wells,  in  Faribault  county,  ob- 
tained by  the  survey.  The  corresponding  serial  numbers  in 
the  records  of  the  survey,  run  from  5  to  10  inclusive. 

Prof.   N.  H.     Wirwkell,    state    geologist    of   Minnesota,    St. 
Anthony  Falls,  Minn. 

Dear  sir  : — The  six  samples  of  peat  furnished  me  by 
express,  and  marked  as  follows : — 

No.  1— Scbmldt's  1aDd,St.  Paul— taken  out  elebt  feet  belovtheaurface; 

No.  2— Schmidt's  land,  St.  Paul— two  feet  below  the  surface; 

Wo.  3— Manufactured  peat,  from  Wells; 

TSo.  4-Lake  Emllr,  near  St.  Peter; 

Ho.  5— Empire  City; 

Ho.  e— Prom  Wells,  Dot  manufactured;— 

have  each  been  submitted  to  an  analysis,  with  the  following 

results:    100  parts  of  the  air-dry  peat  contain-- 


Hygro- 
scopic 
water. 

Ash. 

Organic 
matter. 

13.15 
12.66 
14.00 
9.83 

8.83 
16.95 

12.13 
21.67 
18.  n 
67.17 

77.35 
18.17 

PeatNo.6  SerlaiNo.lO) 

65.63 

The  ash  or  inorganic  matter,  varying  greatly  in  quantity, 
was  stall  further  subjected  to  analysis,  with  the  subjoined 
result:— 


Peat  ash. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

49.09 

.63 

.37 

13.87 

3.01 

14.92 

8.23 

10.27 

Trace. 

ae.39 

.57 
.31 
10.60 
2.24 
6.31 
e.34 
5.97 
Trace. 

58.31 
.41 
.18 
14.18 
2.90 
10.21 
2.11 
11.63 

88.95 
.12 
.11 
1.43 
.82 
7.04 
.12 
.  1.82 

59.37 
.14 
.06 
18.10 
1.41 
6.68 
.14 
14.12 

Potassa, 

.65 

12.44 
2.43 

Iron  and  alumina. . . 
Sulpburic  acid-.... 

CarboiHoacid 

Pboaphoric  acid.... 

9.71 
2.37 
10.69 

Trace. 

100.39 

89.73 

99.70 

100.70 

99,94 

99.96 
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The  foUowing  is  the  elementary  analysis  of  the  oi^anic 
matter : — 


Per  100  of  the  organic 
matter. 

Per  100  of  tbe  original 
air-dry  peat. 

Carbon. 

Hydro- 
(ten. 

Oxygen 
&.  nitro- 
gen. 

Carbon. 

Hydro- 
gen. 

Oxygen 
&  nitro- 
gen. 

53.06 
52.22 
52.02 
46.66 
4«.59 
61.94 

6.19 
«.ll 
e.68 
9.73 
10. 51 
6.17 

40.75 
41  67 
41.30 
41.61 
42.91 
41.89 

39.03 
34.30 
35.30 
11.10 
6.44 
34.22 

4.56 
4.01 

4.64 
2.24 
1.46 
4.06 

Peat  No.  2. . . . 

Peat  No.  4 

Peat  Ho.  6 

27.60 

The  composition  of  the  above  samples  of  i>eat  oompared 
with  that  of  hard  teood  is  as  follows  ; 


Carbon. 

Hydrogen 

nitrogen. 

ABb. 

Water. 

39.6 
39.03 

11.18 

11.19 
6.44 
34.22 

4.8 
4.66 
4.01 
4.64 
2.24 
1.45 
4.06 

34.8 
29.93 
27.37 
27.99 
9.67 
6.93 
27.60 

0.8 
12.73 
21.67 
18.17 
67.17 
77.35 
18.17 

Peat  No.  1 

Peat  No.  3 

pieatHo.4 

14.00 

pStNo.6.. :::::: 

Peat  No.  6 

8.83 
16.96 

The  heating  power  of  each  of  the  six  samples  of  peat,  as 
compared  with  an  equal  weight  of  air-dry  oak  wood,  is 
based  on  the  amount  of  oxygen  required  for  complete  com- 
bustion, or  by  the  number  of  pounds  of  water  raised  from 
82°  to  212°  P. 

100  lbs.  of  air-dry  peat  No.  1  —  104.2  lbs.  of  oak  wood. 
100  lbs.  of  air-dry  peat  No.  2  —  04.7  Iba.  of  oak  vood. 
100  lbs.  of  air-dry  peat  No.  3  —  98.1  Ibe.  of  oak  wood. 
100  lbs.  of  air-dry  peat  No.  4  —  34.4  lbs.  of  oak  wood. 
100  IbB.  of  air-dry  peat  No.  5  —  16.9  lbs.  of  oak  wood. 
100  lbs.  of  airdry  peat  Ho,  6  —   89.6  lbs.  of  oak  wood. 

AIL  of  which  is  most  reBpectfuUy  submitted, 

P.  B.  ROSE, 
Asst.'in  chemistry,  University  of  Michigan. 
Chemical  laboratory,  University  of  Mich.,  Nov.  22,  1873. 
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(e)    Peat  analyses  by  Prof.  Peokham. 
Prof-  N.  H.  Winehell,  state  geologist  of  Minnesoin  : 

My  deab  sir  — The  following  is  a  report  of  the  chemical 
iaTeBti^tlons  conducted  in  accordance  with  your  siif^ges- 
tiona  for  the  geolof^ical  survey  of  Minnesota: 

I  desire  to  state  that  when  I  assumed  the  duties  of  chemist 
to  the  geological  survey  last  August,  I  found  absolutely 
nothing  in  lie  University  laboratory  in  preparation  for 
special  investigations  of  the  nature  of  those  I  was  about  to 
undertake.  The  room  in  which  I  have  worked  had  to  be 
fitted  up.  Much  of  the  apparatus  used  had  to  be  procured 
from  New  York.  All  my  solutions  of  reagents  had  to  be 
prepured,  as  well  as  many  of  the  reagents  themselves.  In 
fact  I  began  at  the  beginning  and  fitted  up  my  laboratory 
before  doing  any  of  the  work  at  hand.  I  have  also  dis- 
charged at  the  same  time  the  duties  of  a  full  professorship 
in  the  University,  and  have  consequently  only  been  able  to 
give  the  work  of  the  survey  the  second  place. 

No- 1.  JVipoli. — Yon  have  placed  in  my  hands  for  exami- 
nation a  specimen  of  tripoli,  or  very  fine  grained,  fria- 
ble sandstone,  of  which  25.  IS  per  cent  was  found  to  ^e 
soluble  in  boiling  concentrate  hydrocholic  acid.  The 
remaining  74.85  per  cent,  consisted  of  microscopic,  appa- 
rently angular  fragments  of  white  quartz.  The  soluble  por- 
tion consisted  chiefly  of  ferric  oxide  (Fe,  O,)  and  a  smiiller 
portion  of  the  carbonates  of  lime  and  magnesia,  of  which 
quantitative  determinations  were  not  made. 

"A,"  clippings  of  native  copper.— A  specimen  which  I 
have  marked  A,  of  which  I  have  made  the  following  record: 
A  letter  was  handed  me  addressed  to  Prof.  Winehell  by  R. 
S.  Rusfiell,  of  Pleasant  Grove,  Olmsted  Co.,  Minn.,  con- 
taining an  enclosure  of  minute  fragments  or  clippings  of 
what  apiieared  to  be  native  copper.  "Found  on  the  south 
bank  of  Boot  river  in  the  neighborhood  of  green  shale  •  • 
imbedded  in  loose  rock  found  on  the  surface." 

Completely  soluble  in  dilute  nitric  acid.  Evaporated  to 
dryness  the  residue  was  completely  soluble  in  water  and 
contained  nothing  but  nitrate  of  copper. 

Mineral  Water. — A  pint  of  mineral  water  not  labeled. 
It  appeared  not  to  have  been  filtered.  The  results  of  as 
complete  a  qualitative  analysis  as  the  small  quanity  would 
admit  of,  are  as  follows: 

The  water  contained  a  brown,  fiocculent  deposit  and  crys- 
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tallUie  scales.  It  was  oeatral  to  litmus,  tumeric  and  lead 
papers,  sbowiag  the  absence  of  free  acids,  alkalies  aod  sul- 
phuretted hydrogen.  It  was  also  odorless,  with  a  bitter 
saline  taste. 

Three  hundred  and  ninety- three  cubic  centimeters  were 
evaporated  to  dryness,  A  portion  of  the  residue  dissolved 
in  water  contained  potassium,  sodium,  chlorine,  sulphuric 
acid  and  a  trace  of  phosphoric  acid.  The  residue  insoluble 
in  water  dissolved  in  hydrochloric  acid  with  escape  of  car- 
bonic acid,  and  the  solution  contained  chlorides  of  lime  and 
magnesia. 

The  results  indicate  that  the  water  held  in  solution : 

Carbonate  of  lime. 

Carbonate  of  magnesia. 

Chloride  of  sodium  and  potassium. 

Sulphate  of  sodium  and  potassium- 
Phosphates,  a  trace. 

A  little  organic  matter  was  not  dissolved  in  hydrochloric 
acid. 

This  water  will  be  further  examined. 

No-  29. — A  specimen  supposed  to  be  carbonate  of  mag- 
nesia, was  found  to  be  a  light-colored  friable  clay,  contain- 
ing   a   large    proportion    of   sand;    will    be    still    further 


Nos-  80  and  Sl.^Two  specimens  of  siliceous  limestone, 
containing  small,  rounded  grains  of  a  soft,  light-green  min- 
eral, were  to  be  examined  for  carbonate  of  copper.  Dilute 
hydrochloric  acid  dissolved  the  lime  with  disengagement  of 
carbonic  acid.  The  hydrochloric  acid  solution  was  colorless 
and  contained  lime,  iron,  magnesia  and  a  trace  of  manganese, 
with  carbonic  and  silicic  acids,  but  no  copper.  The  insolo- 
ble  portion  consisted  of  grains  of  quartz  sand,  and  the  green 
mineral  which  contained  iron,  alumina,  magnesia  and  soda, 
with  silicic  acid.  This  green  mineral  has  the  appearance  of 
being  green  slate,  in  water-worn  grains.  The  species  can 
only  be  accurately  determined  by  a  quantitative  analysis. 
They  will  be  still  further  examined. 

Pmts  numbered  16  to  28  inclusive. — Thirteen  specimens  of 
peat  were  examined  with  reference  to  hygroscopic  water, 
organic  matter  and  ash.  They  were  all  treated  exactly 
alike.  An  average  sample  of  each  of  the  specimens  was 
finely  pulverized  and  thoroughly  mixed  Of  this  one  gramme 
was  carefully  weighed  iu  a  one-ounce  platinum  crucible. 
The  covered  crucible  containing  the  assay  was  then  placed 
in  an  air  bath,  and  heated  to  212-220  degs.  Fabr.,  until  it 
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ceased  to  lose  weight.  The  loss  was  estimated  as  hygro- 
scopic water.  The  cover  was  then  removed,  the  crucible 
inclined  and  heated  to  dull  redness,  finally  to  bright  redness, 
until  the  combustible  matter  was  entirely  consumed.  The 
loss  was  estimated  as  OFf^anic  matter  and  the  residue  as  ash. 
The  following  results  were  obtained: 


Ho. 

Hygroscopic  water. 

Organic  matter. 

ABh. 

17 

13.04 

48.6* 

38.32 

18 

10.99 

44.66 

44.46 

19 

20.64 

53.60 

25.76 

20 

16.75 

47.03 

36.28 

22 

13.58 

53.28 

33.14 

23 

11.03 

41.87 

47.30 

24 

10.22& 

64.476 

25.30 

25 

10.80 

16.33 

72.87 

28 

8.69 

31.90 

5B.4J 

27 

9.8fi 

42.63 

47.52 

28 

29.44 

58.17 

12.39 

These  peate  will  be  still  further  examined. 

An  absolutely  accurate  comparison  of  these  peats  with 
oak  wood  cannot  be  made  witnout  a  determination  of  the 
carbon  and  hydrogen  present  in  each ;  bat  in  order  to  furnish 
a  tolerably  correct  basis  of  comparison,  the  average  amount 
of  carbon  and  hydrogen  as  compared  with  the  total  amount 
of  organic  matter,  was  estimated  in  the  six  specimens  ex- 
amined by  Dr.  Rose.  It  was  found  to  be  58.4  per  cent. 
The  proportion  contained  in  oak  wood  being  made  the 
standard  of  comparison  or  100  per  cent,  all  of  the  peats 
examined  by  Dr.  Rose  and  myself,  were  found  to  possess 
the  following  values,  100  pounds  of  the  air-dry  substance 
being  taken  in  each  case: 


00    lbs. 

Oak  wood    = 

100.0  Iba. 

100  lbs. 

Serial  No.  5= 

99.0    " 

"        "    6= 

■  •    := 

89.3    " 

"     8= 

30.2    " 

"     9= 

18.1    ■■ 

"  10= 

86.7    " 

"  16= 

90.2    " 

"  17- 

64,0    " 

"  18= 

58.6    " 

"      " 

No.  19  = 

70.6  Iba 

"     20  = 

61.7    " 

'■     21  = 

44.0   " 

"22  — 

70.1    " 

"23  = 

64.8   " 

"25  = 

21.4    •* 

"26  = 

42.0    " 

"28  = 

78.5    " 
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No.  28  was  one  of  the  first  examined,  and  was  not  probably 
eufficiently  dned,  as  the  amount  of  water  is  very  large,  29.^ 
per  cent.  The  ash  is  only  12.89  per  cent.,  however,  which 
is  very  low.  This  peat  is  no  doubt  very  nearly  as  valuable 
as  number  16,  when  properly  dried. 

The  value  of  the&e  peats,  as  compared  with  each  other,  is 
as  follows: 


1 

Ser.  No.  6 

1 

Ser.  No.  28 

13 

Ser.  Mo.  27 

2 

"  16 

8 

"  18 

14 

"  23 

3 

■'   7 

9 

"  22 

16 

."  21 

4 

"  10 

10 

"  n 

16 

"  28 

5 

"   6 

11 

."  20 

17 

"   8 

6 

"  24 

12 

"  18 

18 
19 

'•  26 
"   9 

All  of  which  is  respectfully  submitted. 

S.  P.  PECKHAM, 
Chemist  to  the  geological  survey  of  Minnesota. 
St.  Anthony  Palls,  Dec.  23,  1873. 

Of  the  foregoing  samples  analyzed  by  Prof.  Peckham, 
No.  1  was  oblaloed  at  Stillwater,  Washtngtoo  countf. 
"A"  was  from  Pleaeaot  Grove,  Olmsted  couotj. 
"mineral  water"  was  from  the  reputed  salt  sprlngB  at  Belle  Plalne, 

Scott  county.     Other  samples  have  been  since  obtained  and 

wtU  receive  analjBls. 
No.  29  was  from  the  saod  stone  near  the  Red  Ja^et  mlll8,lnB1ue  Earth 

county,  appareDtl;  consisting  of  magneela  or  magaesla  and 

time.    (See  description  of  that  locality,  p^{e06.) 
Noe.  30  and  31  were  from  the  St.  Lawrence  limestone,  the  former  from 

St.  Lawrence,  Scott  county;  the  latter  from  Judson,  In  Blue 

Earth  coanty. 
No.  16  was  a  peat  from  St.  Cloud,  18  Inches  below  the  surface. 
No.  17  was  a  peat  from  Lura,  In  Faribault  county,  18  Inches  below  the 

aurFaoe;  land  of  W.  Z.  Halght.    Bog  A. 
No.  18  was  from  the  same  bog  as  No.  17,  3  feet  below  the  surface. 
Ko.  19was  a  peat  from  the  same  place,  Bog  B,  18  In.  below  the  surface. 
No.  20  was  from  the  same  bog  as  Ho.  19, 3  feet  below  the  surface. 
No.  21  was  a  turf-peat,  owned  by  John  Hazard,  sec.  4,  T.  101,  B.  39. 
No.  22  was  from  K.  K.  Peck's  land,  near  Windom,  2  feet  below  the 

surface. 
No.  23  was  from  K.  K.  Peck's  land,  near  Windom,  3  feet  below  the 

surface. 
No.  24  was  a  peat  from  land  of  Rev.  Edward  Savage,  near  Windom,  18 

Inches  below  the  surface. 
No.  26  was  a  turf-peat  from  S.  O.  Taggart's  land,  sec.  24,  T.  105,  B.  35. 
No.  26  was  a  peat  from  land  of  A.  A.  Soule,  Mountain  Lake,  2  feet 

below  the  surface 
No.  27  was  peat  from  land  of  St.  Paul  &  Sioux  City  railroad,  sec.  13,  T. 

106,  R.  37,  2  feet  below  the  surface. 
Na  28  was  a  peat  from  land  of  F.  O.  Taylor,  Brooklyn,  Hennepin  Co. 
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(f)     Where  peat  eseiats  in  Minneaota. 

The  method  adopted  for  testiog  for  peat  is  very  'svmple. 
A  common  au^r,  of  about  one  and  a-half  inch  bore,  is  sup- 

Cd  with  a  jointed  rod  eight  or  t«n  feet  in  length.  The 
die  and  all  of  the  joints  are  removable,  and  can  be  trans- 
ported in  one  package.  The  thread  of  the  auger  will  bring 
ont  the  material  passed  through,  from  any  desired  depth, 
the  samples  being  preserved  if  necessary.  This  will  answer 
for  moat  cases.  If  the  peat  prove  too  pulpy  or  too  wet  to  be 
broaghtoQt  on  die  thread  of  the  auger,  other  means  must 
be  adopted.  When  it  is  too  fibrous  and  loose  to  be  pene- 
trated by  the  auger,  the  desired  sample  can  be  taken  out  by 
|ihe  hand,  as  the  loose  and  fibrous  parts  are  always  near  the 
surface.  The  best  way  to  illustrate  the  contents  of  a  peat 
marsh,  is  to  take  out  and  dry  a  full  section  from  the  surface 
to  the  bottom,  cutting  the  fiber  with  the  slane,  and  exposing 
ihe  variations  in  composition  and  color  without  disarrang- 
ing their  superposition. 

The  following  notes  on  the  observed  location  of  peat  de 
posits  do  not  embrace  a  much  larger  class  of  observations, 
made  during  the  summer  on  localities  where  peat  does  not 
exist,  but  where  it  was  supposed  by  the  owners  to  exist  in 
abundance 

1.  At  a  point  about  half  a  mile  east  of  Ehnpire  City,  in 
Dakota  county,  the  augur  was  sunk  in  the  land  of  Albert 
Whittier.  This  is  within  the  valley  of  the  Vermilion  river, 
and  revealed  the  following  section. 

No.  ].— Tarf  peat,  about 1  tt. 

No.  2.— Blaclc,  atlckr,  heavy  mud 3  ft. 

No.  3— Sand,  with  some  snivel,  peoetrated I  ft. 

This  character  of  surface  prevails,  judging  from  outward 
appearances,  over  an  area  of  many  acres  in  this  part  of  the 
v^ey,  passing  also  on  to  the  land  of  Mr.  Gray,  further 
eaet 

2.  Sec.  22.  T.  114,  K.  19,  Dakota  county.  Owoer's 
name  unknown.     Agents,  Claggett  &  Crosby,  Farmington. 

No.  1.— Wet  turf-peat 1  ft. 

No.  2.— Fine,  black ,mud 2  ft. 

No.  3.— Green,  aandy  clay 1  ft. 

No.  4. — Sand,  of  a  ereenlsh  cast 2  ft.  4  Id. 

No.  6.— The  same,  IndeBnltely. 

3.     About  sec.  22,  T.  114,  R.  19,  Dakota  county. 
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Black  turf-peat,  loose  and  fibrous ]  ft. 

?ine,  black  mud 6  In. 

!and  and  gravel 6  in. 

The  same  rndeflaltely. 

the  same  bog;  near  an  outcrop  of  the  St.  Peter, 
)m  Empire  City. 

Slack  turf,  fibrous 1  ft. 

laud;  the  same  indeflultely 1  ft. 

ihe  same  bog;  owned  here  by  James  Murphy. 

Slack,  Impure  turfy  peat 1  ft. 

fellowiah^reeD,  saudy  clay 1  ft. 

imed  over  more  or  less  for  some  distance  in.  vari- 
tions  a  few  yearB  ago,  passing  also  on  to  the  land 
ThiB  whole  slough  is  termed  "meadow"  by  the 
»nd  furnishes  annual  crops  of  hay.  In  the  dry 
;ams  can  be  driven  over  it  in  most  places.  It  is 
Uey  of  the  Vermilion,  the  greatest  part  lying  on 
side  of  the  river, 
id  of  James  Murphy,  sec.  15,  T.  114,  R.  19. 

Durf-mold,  or  Turf-peat  and  hard  enough  for 
s  to  pasB  over,  little  flbraus,  burned  over  a  few 

ago 1  ft.  6  in. 

fellow  I  sh-green  clay  [aee  Dr.  Roses  analyses]  6  In. 

ir  the  center  of  the  same  bog,  E.  of  Murphy's. 

>Iack  turf-peat,  wet 6  In. 

^lay  and  mud  of  browulsh-asb  color,  with  streaks 
een 1  ft, 

id  of  Caleb  Adams,  same  slough.  One  mile 
t  of  Empire  City. 

nbrous  turf-peat 1  ft.  6  In. 

!aod.  iDdetlnftely. 

sat  has  as  good  (or  belter)  appearance  as  any  yet 
bis  marsh. 

id  of  D.  S.  Pilcher,  two  and  a  half  miles  east  of 
on,  sec.  27,  T.  114,  R.  19.  A  branch  of  the  Ver- 
lley,  coming  in  from  the  southwest,  consists  now 
',  wide  slough,  having  the  surface  characteristics 
Uey  of  the  Vermilion. 
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Tested  no  further. 

Mr.  Pitcher  says  this  surface  turf  burned,  in  1863,  from 
July  to  December,  making  many  "hog-wallows." 

10.  Kasota,  LeSueur  County.  This  marsh  is  crossed  by 
the  Sioux  City  R.  K.  This  point  is  on  the  east  side  of  the 
R  R.,  six  rods  from  the  drift  bluS. 


The  whole  depth  drilled  showed  frequent  shells. 

11.  In  the  same  marsh,  on  the  west  side  of  the  R  R., 
fifteen  rods  from  the  drift  bank. 

No.  1.— Boots  aod  stems  of  grass,  witb  some  peaty,  v^e- 

table  decomposItloD S  Id. 

No.  2.— Black,  peaty  mud,  with  a  few  fragments  of  ebells 

and  some  sand 1  ft.    4  in. 

No.  3.— Black  or  browo  mud,  with  sand  and  fraginenU  of 

shells 4  ft. 

12.  Head  of  lake  Emily,  in  LeSueur  county,  near  St. 
Peter.     Land  of  M.  French. 


13;    Wells,  Faribault  Co..  land  of  Clark  W.  Xhompson. 

No.  1.— Watery,  flbrouBpeat 4  ft. 

No.  2,— Peaty  mud,  with  shells  and  some  sand 6  f n. 

No,  3.— Brownish  mud  aod  clay Bin. 

14.     %ells,  Faribault  Co.,  land  of  Clark  W.  Thompson. 
Same  slough  as  the  last. 


Wells,  Faribault  Co..  same  slough. 
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16.  There  is  a  peat  deposit  of  80  or  100  acres  oear  Lura, 
in  Faribault  conn^,  sec.  30,  T.  104,  R.  25.  Land  of  H.  P. 
Quiaby  and  J.  KobinsoD.    Said  to  be  four  feet  deep. 

17.  Peat  IB  manufactured  near  Fairmount,  in  Martin 
comity,  by  Mr.  A.  L.  Ward. 

16.  Near  Lura  station,  in  Faribaalt  county,  peat  exists  in 
considerable  quantities,  on  land  of  W.  Z.  Haight.  [See  Prof. 
Peckham's  analyses.] 

19.  Sec.  24.  T.  105,  R.  35;  Cottonwood  county.  Land  of 
S.  O.  Taggart.  In  a  di?  slough,  covering  many  acres,  the 
surface  consists  of  a  turf-peat,  to  the  depth  of  about  a  foot, 
passing  into  black  mad  and  sand.  The  very  top  is  fibrous 
and  even  spongy. 

20.  Land  of  B.  O.  Taggart,  5  miles  east  of  Windom.  In  a 
narrow  spring  ravine,  where  water  stands  or  slowly  runs 
throughout  the  year,  and  near  ite  head,  a  thickness  of  a  foot 
or  more  of  turf-peat  may  be  taken  out  over  a  space  of  a  few 
rods  square.  It  is  thicker  and  better  near  the  head  of  the 
ravine  than  at  any  other  point,  owing  to  the  more  constant 
protection  of  the  grass  and  roots  from  the  prairie  fires. 

21.  Other  similar  peaty  ravines  occnr  on  land  of  Miss 
Ellen  Imus,  near  that  of  Mr.  Taggart 

22.  A  mile  and  a  half  northeast  of  Cannon  City,  Rice 
county.  Land  of  Wm.  Dunn.  A  shaking  bog  of  peat  is  said 
to  occur  on  S.  E.  1-4  sec.  11,  T.  110,  R.  20. 

23.  Mountain  lake,  Cottonwood  Co.  Near  Mountun 
Lake  "station,  on  land  of  A.  A.  Soale,  a  coarse  turf-peat 
covers  the  surface  of  a  dry  slongh  to  the  depth  of  ten  to 
eighteen  inches.  Near  a  spring  along  side  of  this  slough 
which  is  tributary  to  Mountain  lake  the  STirface  quakes,  aiid 
the  peat  is  thickest. 

24.  Around  Mountain  lake  the  land  is  low,  and  is  flooded 
in  the  wet  season.  This  low  land  contains  considerable  peat 
for  some  distance  out  toward  the  lake.  The  surface  shakes 
under  the  tread.  It  is  covered  in  the  summer  with  a  tall 
grass,  which  much  resembles  the  wild  rice,  yet  the  softest 
places,  where  the  peat  occurs  purest,  are  furnished  with  a 
short  grass.  Peat  here  is  two  or  more  feet  thick.  The  land 
examined  is  owned  by  A.  A.  Soule. 

[See  Prof.  Peckham's  analyses.] 

25.  Sec.  13,  T.  106,  R.  87,  Amo,  Cottonwood  Co.'  A 
slough  that  shakes  is  in  the  valley  that  forms  the  prolotwa- 
tion  of  the  Des  Moines  valley  northwestward  above  ^e 
great  bend  a  few  miles  above  Windom,  and  has  a  spon^ 
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peat  aboat  two  feet  in  thickness,  with  black  mud  below.     It 
covers  six  or  tea  acres. 

26.  In  the  same  prolongation  of  the  Des  Moines  valley, 
on  K.  E.  Peck's  land,  two  miles  above  the  bend  of  the  Des 
Moines,  is  a  thickness  of  two  or  three  feet  of  peat.  This 
valley  seems  to  hold  about  two  feet  of  peat  along  a  consider- 
able area  through  the  middle,  and  would  supply  a  great 
qamtity.  It  is  not  of  a  superior  quality,  but  might  be  very 
useful  to  the  settlers. 

27.  Sec.  2,  T.  105,  R.  38,  Cottonwood  Co.,  Govern- 
ment land.  Side-hill  peat  occurs  on  a  gentle  ^ope  over  the 
space  of  a  few  rods,  having  a  thickaess  of  a  foot  and  a  half 
or  two  feet.  Such  peatty  patches  appear  also  on  the  oppo- 
site side  of  the  main  valley,  arising  from  the  issuing  of 
springs  that  keep  the  surface  moist,  while  the  lower  land  in 
the  same  slough  is  dry  and  hard.  This  peat  is  not  free  from 
sand.     It  also  smells  strongly  of  sulphuretted  hydrogen. 

28.  NE  i  see.  28,  T.  105,  R.  36,  Cottonwood  Co. 
Land  of  A.  J.  Hall.  In  a  turfed  ravine,  where  water  stands 
or  slowly  oozes  through  the  turf,  sloping  gently  toward  the 
Des  Moines  river,  a  turf  peat  may  be  taken  out  to  the  depth 
of  a  foot  or  twenty  inches.  The  belt  containing  peat  is 
from  ten  to  twenty  feet  wide,  and  similar  in  its  situation  to 
that  of  Mr.  S.  O.  Taggart,  but  more  extensive.  It  sb^es 
under  the  feet  for  three  or  four  feet  about,  but  a  horse  can 
walk  safely  over  it  in  most  places  in  the  dry  season.  Indeed, 
it  is  mown  for  hay  every  year.  An  irony  scum  lies  on  tine 
ground  and  on  the  grass  stalks.  The  peat  itself  is  a  turf, 
but  Qontains  shells  and  some  grit 

Another  similar  ravine  is  on  the  same  claim.  Numerous 
othms  might  be  located  along  the  ravines  that  cross  the  Des 
Moines  bluffs.     . 

29.  SW.  i  sec  4,  T.  104,  R.  3a  Delafleld.  Jackson 
county.  Land  of  Rev.  Edward  Savage.  A  good  moss  peat 
occurs  here  in  a  slough,  having  an  average  thickness  of  two 
feet,  over  an  area  of  ten  acres  or  more.  The  slough  is  con- 
fined between  bluffs  that  appear  to  be  entirely  composed  of 
drift,  and  has  a  feeble  drainage  into  a  small  lake  (String 
lakes).  The  surface  is  mostly  covered  with  a  short  (blue 
joint?)  grass,  but  also  with  chair-bottom  rushes.  Some 
patches  also  of  Typha  latifolia  are  seen.  No  horse  tail  rush 
appears.  In  passing  over  the  surface  of  this  marsh  it  quakes 
five  or  six  feet  around,  and  the  auger  hole  is  immediately 
filled  with  water  to  the  top.  Below  eighteen  inches  (even 
sparingly  in  ton  or  twelve  inches)  shells  begin  to  be  rather 
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common,  and  the  auger  next  brings  up  a  black  mud  with 
many  shellB.'  The  most  of  this  peat  is  made  up  oi  the  peat 
moss,  though  at  a  depth  of  a  foot  or  eighteen  inches  it  con- 
tains grass  roots  and  other  fiber. 

30.  NE.  i  sec.  30,  T.  105.  R.  36.  Land  of  Arthur  John- 
son. Turf-peat  occurs  in  a  ravine,  twenty  feet  over,  where 
fuel  can  be  taken  out. 

31.  Land  of  Gfeo.  C.  Bush,  sec.  6.  T.  105,  R.  37,  holds 
a  peatty  turf,  in  a  dry  slough  near  the  mouth  of  a  ravine,  in 
considerable  abundance.     Sandy  below. 

32.  T.  105,  R.  38,  Southbrook,  Cottonwood  county.  Peat 
exists,  according  to  Mr.  John  Crapsey,  three  miles  north  of 
Talcott  lake. 

33.  Land  of  the  St.  Paul  &  Sioux  City  and  Sioux  City  & 
St.  Paul  RR..  860.31,  T.  105,  R,  37,  Jackson  county.  A 
thin  deposit  of  about  six  inches  of  peat  covers  about  half 
an  acre,  mostly  under  water.  This  is  the  only  peat  that  can 
be  found  in  the  vicinity  of  Heron  lake. 

34.  Land  of  P.  G.  Taylor,  Brooklyn.  Hennepin  county, 
seven  miles  north  of  Minneapolis,  furnishes  a  fine  quality  of 
peat    [See  analyses  of  Prof.  PeckhamJ 

35.  Land  of  B.  S.  Langdon,  sec.  4,  T.  102,  R.  41,  Nobles 
county.  Here  a  turf -peat  occurs,  abi3ut  14  inches  in  thick- 
ness, lying  on  a  side-hill  or  gentle  slope,  having  a  springy 
character  when  trod  on.  It  is  underlain  by  a  black  mud, 
which  has  been  mistaken  for  non-fibrous  peat.  .Of  the  turf 
several  cords  (perhaps  a  hundred)  have  been  taken  ofF, 
preparatory  to  excavating  the  rich  (?)  peat  below,  when 
it  was  discovered  that  it  would  not  bum,  but  when  placed 
in  the  fire  turned  out  hard  and  heavy  like  burned  clay. 
The  turf  itself  will  make  a  fuel  that  will  compare  well  with 
any  turf- peat  discovered. 

36.  Peat,  eight  or  ten  inches  thick,  exists  on  the  rail- 
road land,  aec.  27,  T.  101,  R.  40,  Nobles  county,  of  a 
turfy  character,  but  good  quality.  It  lies  over  an  acre  or 
two,  but  may  be  taken  out  probably  in  other  places  along 
the  different  creeks  that  unite  here. 

37.  At  Bigelow,  in  Nobles  county,  there  is  a  considera- 
ble thickness,  perliaps  two  feet,  of  half- carbonized,  pulpy, 
vegetable  silt,  lying  entirely  below  the  water  of  a  lake, 
mi^e  up  of  decajing  sedges  and  grasses  and  their  roots. 
It  is  torn  in  pieces  by  the  waves  in  the  lake  and  gathers 
about  the  shores  and  under  the  bog-turf,  driven  most  abund- 
antly to  the  side  that  faces  the  prevailing  winds.  It  is  often 
intermixed  with  fine  mud   and  shells,    especially  near  the 
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bottom.  It  will  probably  furnish,  if  dry,  a  combustible 
material  that  would  answer  well  for  fuel,  if  it  should  prove 
obtainable  in  sufficient  quantities,  and  especially  if  it  were  to 
be  pressed  and  molded.  It  has  not  the  necessary  origin  nor 
nature  to  be  styled  peat. 

38.  John  Haggard  takes  out  turf  in  a  low  patch  on  sec. 
4,  T.  101,  R.  39.  -Nobles  county.  It  occurs  partly  on  state 
swamp  land,  partly  on  railroad  land,  and  partly  on  the 
claim  of  Charles  Peterson.  It  is  in  nature  and  position 
similar  to  the  turf  on  B.  S.  Langdon's  land,  northwest  of 
Worthington.  Mr.  Haggard  takes  it  out  with  a  spade, 
about  a  foot  in  depth,  in  large  blocks.  Then  drawing  it  to 
the  house  he  cuts  it  into  convenient  smaller  blocks,  and 
spreads  and  piles  it  for  drying.  After  drying  about  four 
or  six  weeks  it  is  fit  for  burning.  It  bums  quickly  but 
leaves   considerable   ash.       (See   the  report  of  Prof.  S.  F. 

39.  On  the  S.  E.  i  sec.  27,  JT.  102,  R.  34,  Jackson  county, 
Mr.  W.  V.  King  correctly  describes  a  peat  marsh. 

40.  Peat  occurs  of  good  quality  just  west  of  the  limits  of 
St  Cloud,  in  Steams  county,  about  a  foot  and  a  half  thick, 
underlain  by  a  bed  of  shell  marl,  which,  before  the  introduc- 
tion of  the  Shakopee  lime,  was  considerably  burned  for 
quick  lime.     [See  Prof.  Peckham's  analyses.] 

41.  Peat  occurs  within  the  corporate  limits  of  St  Paul, 
having,  according  to  Dr.  C  D.  Williams,  a  depth  of  eight 
feet.  It  lies  on  the  land  of  Mr.  Schmidt.  [See  analyses 
of  Dr.  Rose.]' 

42.  At  Red  Wing,  Goodhue  county,  good  peat  has  been 
taken  out  and  experiments  in  manufacture  made  on  the  farm 
of  Capt  O.  Barnes.  This  peat  lies  in  the  bottoms,  between 
the  shore  and  next  range  of  river  bluffs.  The  experiments 
were  made  under  the  direction  of  the  Davidson  steamboat 
company,  by  Capt  Isaac  Webb,  of  Stillwater. 

43.  At  East  Minneapolis.  Mr.  W.  W.  Wales  and  Dr. 
M.  D.  Stoneman  took  out  about  25  cords  of  peat  in  1865. 
The  average  thickness  is  about  eight  feet,  and  the  peat, 
although  light  and  fibrous  at  the  top,  was  heavy  and  solid 
below,  becoming  brown  or  nearly  black.  Digging  and  dry- 
ing cost  80  cents  per  cord.  It  was  consumed  in  commoa 
stoves,  leaving  a  heavy  ash.  In  cost  it  would  not  compete 
with  pine  wood  from  the  saw  mills. 
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(g)     The  working  of  peat. 

The  great  porosity  and  consequent  bulk  of  peat  make  it 
exceedingly  desirable  that,  before  it  is  used  for  fuel,  it 
should  be  compressed,  both  for  the  purpose  of  removing  the 
contained  moisture,  and  of  getting  an  intenser  heat.  The 
brown,  fibrous  peats  are  also  liable  to  crumble  on  being 
bandied,  and  vill  not  bear  transportion,  unless  rendered 
more  tenacious  and  dense  by  some  process  of  manufacture. 

To  accomplish  this,  various  methods  have  been  invented. 
The  "turf"  that  is  extensively  burned  by  the  peasantry  in 
Ireland,  France  and  Germany,  is  simply  taken  from  the 
bog  and  dried  in  the  sun.  When  first  taken  from  the  bog 
its  weight  consists  of  from  70  to  90  per  cent  of  water. 
When  ready  for  use  it  still  holds  from  20  to  35  per  cent. 
That  iihich  has  been  stacked  from  six  to  twelve  months  still 
retains  from  16  to  20  per  cent^,  and  after  being  kept  in  a 
dry  house  for  two  years,  from  10  to  15  per  cent,  of  water. 
Its  heating  effect  then  is  about  equal  to  that  of  an  equal 
weight  of  pine  wood.  Peat  may  be  condensed  and  prepared 
by  machinery  so  as  to  weigh  more  than  hard  wood.  It  may 
be  made  nearly  as  solid  and  tenacious  as  coal,  its  specific 
gravity  being  nearly  that  of  bituminous  coal.  In  this  form 
it  may  be  subjected  to  a  strong  blast,  rendering  it  useful  in 
ordinary  grates  and  furnaces. 

It  is  intended  to  describe  briefly  some  of  the  methods  of 
manufacturing  peat  in  America.  Many  of  the  facts  herein 
stated  are  obtained  from  LeavitVs  peai  journal  of  March, 
1867;  others  from  Prof.  Johnson's  "Peat  and  its  uses." 

"In  this  country  comparatively  little  has  been  done;  and 
until  quite  recently,  no  machinery  whatever,  especially  con- 
structed aud  adapted  for  the  production  of  solid  fuel  from 
Eeat,  has  been  put  in  practical  operation.  The  impression 
as  seemed  to  prevail  that  the  material  is  to  be  treated  like 
clay,  and  that  brick  machines  might  be  readily  made  to  work 
the  desired  results;  but  the  idea  is  erroneous.  Numerous 
brick  machines  have  been  tried,  some  of  them  very  ingeni- 
ously and  perfectly  constructed,  and  which  have  been  dem- 
onstrated to  be  also  perfect  in  their  operation  upon  clay; 
but  have  proved  an  entire  failure  when  peat  was  substituted 
instead.  It  is  true,  however,  that  with  two  or  three  of  these 
machines  peat  has  been  compressed  into  compact  blocks 
having  the  appearance  of  great  solidity  token  moist;  but  so 
soon  as  the  moisture  is  evaporated,  as  it  will  inevitably  be 
in  time,  the  mass  is  found  to  be  porous  and  light. 
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"Quite  a  Bumber  of  presses,  some  of  them  exceedingly 
ingenious  in  device  and  construction,  and  powerful  in  their 
operation  and  supposed  to  be  so  arranged  as  to  press  the 
water  out  of  the  mass,  and  leave  the  material  compact  and 
nearly  or  quite  dry,  have  been  bailt  and  tested,  with  failure 
of  success  as  a  uniform  result;  and  atthough  the  records 
and  reports  of  such  cases,  both  in  Europe  and  this  country, 
are  sufficiently  extensive  to  explode  the  idea  that  any  profit- 
able results  can  be  obtained  by  pressure  alone,  there  are, 
nevertheless,  those  who  are  still  persistent  in  their  efforts 
to  accomplish  it  by  such  means,  and  are  now  devising  new 
methods  of  applying  powerful  pressure,  which,  were  they 
to  consider  but  for  a  moment  the  nature  of  the  ihaterial  in 
its  crude  state,  would  be  seen  at  once  to  be  clearly  of  no 
avail.  The  famous  Beater  press,  which,  within  a  few  years, 
has  acquired  great  notoriety,  and  is  now  probably  the  most 
powerful  press  in  use  for  hay,  straw,  cotton,  tobacco.  &c., 
has  been  tried  several  times  in  New  York  and  Massachu- 
setts, by  parties  sanguine  of  success,  but  with  only  the  same 
results  as  with  other  presses." 

Ashcroft  and  BeHetey'a  process. — "Under  the  patents  of 
Ashcroft  and  Betteley  operations  were  commenced  in  Mas-  ' 
sachusetts  in  1864.  ■  Their  process,  as  claimed,  provides  for 
separating  the  fibrous  from  the  thoroughly  decomposed  por- 
tions of  the  peat,  by  combing;  in  doing  which  the  mass  is 
reduced  to  a  pulp,  which  is  then  conveyed  into  high  tanks 
where  it  is  proposed  to  allow  it  to  remain  until  by  its  own 
weight  and  pressure  it  shall  have  become  suEBciently  dense 
to  be  formed  into  blocks,  when,  by  opening  a  small  gate  near 
the  bottom  of  the  tank,  it  is  presumed  that  the  pressure  of 
the  superincumbent  mass  will  force  it  out  in  a  continuous 
sheet,  of  uniform  size,  as  regulated  by  the  orifice,  which  may 
then  be  cut  in  blocks  and  laid  away  to  dry." 

Boberts'  process. — The  machinery  set  up  at  Pekin,  New 
York,  in  1865,  is  the  invention  of  Mr.  M.  S.  Roberts.  The  " 
following  description  of  it  is  from  the  Buffalo  Express,  of 
November  17,  1865:  "In  outward  form  the  machine  was 
like  a  small  frame  house  on  wheels,  supposing  the  smoke- 
stack to  be  a  chimney.  The  engine  and  boiler  are  of  a  loco- 
motive style,  the  engine  being  of  thirteen  horse  power. 
The  principal  features  of  the  machine  are  a  revolving  eleva- 
tor and  a  conveyor.  The  elevator  is  seventy-five  feet  long, 
and  runs  from  the  top  of  the  machine  to  the  ground  where 
the  peat  is  dug  up,  placed  on  the  elevator,  carried  to  the 
top  of  the  machine,  and  dropped  into  a  revolving  wheel  that 
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cuts  it  up,  separates  from  it  all  the  coarse  particles,  bits  of 
sticks,  stones,  etc.,  and  throws  them  to  one  side.  The  peat 
is  next  dropped  into  a  box  below,  where  water  is  passed  iu 
sufficient  to  bring  it  to  the  consistency  of  mortar.  By  means 
of  a  filide  under  the  control  of  the  engineer,  it  is  next  sent 
to  the  rear  of  the  machine,  where  the  conveyor,  one  hundred 
feet  long,  takes  it  and  carries  it  to  within  two  rods  of  the 
end;  at  which  point  the  peat  begins  to  drop  through  to  the 
ground  to  the  depth  of  about  four  or  five  inches.  When 
sufficient  has  passed  through  to  cover  the  ground  to  the  end 
of  the  conveyor — two  rods — the  conveyor  is  swung  round 
about  two  feet,  and  the  same  process,  gone  through  as  fast 
as  the  grctund  under  the  elevator,  for  the  distance  of  two 
rods  in  length,  and  two  feet  in  width,  gets  covered,  the  ele- 
vator being  moved.  After  the  eighteen  rods  are  covered, 
the  machine  is  moved  two  rods  a^ead,  enabling  It  to  again 
spread  a  semicircular  space  of  some  thtrty-two  feet  in  width 
by  eighteen  rods  in  length.  The  same  power  which  drives 
the  engine  moves  the  machine.  It  is  estimated  by  Mr. 
Roberts  that  by  the  use  of  this  machine  from  twenty  to  thirty 
tons  of  peat  can  be  turned  out  in  a  day."     Four  men  are 

■  required  to  run  it, 

Jn  this  process  it  is  to  be  observed  that  the  method 
requires  the  addition  of  a  very  considerable  quantity  of 
water,  before  the  peat  can  be  treated;  whereas  "a  great 
desideratum  has  ever  been  to  discover  some  process  by  which 
the  large  amount  of  water  the  peat  already  contains  in  its 
natural  state  may  be  discharged. 

Hodges'  proeesa. — Mr.  James  Hodges,  of  Montreal,  after 
considering  the  many  difficulties  in  the  way  of  manufacturing 
peat  successfully,  conceived  the  idea  of  a  manufactory  com- 
plete, which  might  be  made  to  float  about  in  the  bog,  exca- 
vating, pulping,  manufacturing  and  spreading  out  the  pulped 
peat  to  dry,  until  some  seventy  per  cent,  was  evaporated,  or 

•  itwas  St  for  carriage  to  the  store  or  to  market.  After  three 
years*  experience,  he  arrived  at  the  conclusion  that  it  may 
be  effected  in  the  following  manner: 

"An  extensive,  undrained  bog,  from  eight  to  twelve  feet 
in  depth — or  if  deeper  the  better — have  been  selected,  ^e 
first  process  is  to  trace  out  at  some  distance  from  the  margin, 
a  contour  level  line  of  say  several  miles  in  extent.  Along 
this  line,  a  space  of  some  nineteen  feet  in  width  must  be 
cleared  and  the  live  moss  or  turf  entirely  removed;  by  the 
side  of  this  a  space  of  ninety  feet  in  width  is  to  be  cleared 
and  drained  to  receive  the  pulped  peat. 


by  Google 


STATE  GEOUJGIST.  109 

"At  one  end  of  the  contour  line  before  mentionecl,  a 
barge  or  scow,  eighty  feet  long,  sixteen  feet  beam  and  six 
feet  deep,  must  be  constructed,  and  launched  into  a  hole  in 
the  bog  dug  to  receive  her.  The  barge  or  scow  is  to  con- 
tain all  the  machinery  necessary  for  the  complete  manufac- 
ture of  the  peat. 

"At  one  end  of  the  scow  is  placed  a  pair  of  large  screw 
augers,  eleven  feet  in  diameter,  which,  being  provided  with 
proper  shafting  and  gearing,  are  made  to  revolve  by  means 
of  a  steam  engine  placed  on  the  rear  of  the  vessel.  These 
augers,  or  screw  excavators,  bore'out  the  peat  in  precisely 
the  same  manner  that  a  common  auger  bores  itself  into 
wood;  and,  the  scow  being  made  to  move  onward  as  the 
boring  proceeds,  it  follows  that  a  channel  nineteen  feet  wide, 
of  from  four  to  six  feet  deep  is  formed,  in  which  the  scow, 
with  her  burden  uf  machinery,  floats,  the  water  from  the 
adjacent  peat  draining  into  and  filling  the  canal  as  fast  as 
it  is  made,  the  usual  speed  of  the  scow  being  some  fifteen 
feet  per  hour. 

"A  competent  engineer  should  determine  and  lay  out  the 
canal  level,  as  well  as  arrange  its  water  supply,  upon  which 
depends  in  a  great  measure  the  successful  working  of  the 
whole. 

"The  peat,  when  bored  out  or  excavated  by  the  screws, 
is  delivered  into  the  barge,  and  conveyed  by  means  of  an 
elevator  to  a  hopper,  into  which  it  is  tumbled.  It  then 
passes  through  machinery  which  removes  all  sticks  and 
roots,  and,  eventually  destroying  the  fiber,  reduces  the  peat 
to  a  homogeneous  mass  of  soft  pulp,  like  well  tempered 
mortar. 

'  'This  pulp  then  passes  into  a  long  spout  or  distributor, 
which,  extending  at  right  angles  over  the  side  of  the  scow, 
spreads  out  the  pulp  on  the  leveled  moss  by  the  side  of  the 
canal  in  a  thin  slab  nine  inches  in  thickness  and  ninety  feet 
in  width. 

■'After  the  slab  or  pulp  has  been  deposited  for  a  couple 
of  days,  or  in  hot  weather  for  a  shorter  period,  it  begins  to 
consolidate,  and  shows  symptoms  of  cracking.  Immediate- 
ly any  cracks  make  their  appearance,  it  must  be  marked  out 
by  drawing  a  frame  work  carrying  curved  knives  placed  six 
inches  apart  across  it.  A  few  days  mere  harden  the  pulp 
so  that  by  the  aid  of  boards  a  man  can  walk  on  it,  and  mark 
it  longitudinally  with  cuts  eighteen  inches  apart. 

"In  about  a  fortnight,  the  shrinkage  of  the  pulp-slab 
causes  the  cuts  made  in  it  to  open,  and  the  whole  presents 
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the  appearance  of  an  immense  floor  covered  with  bricks 
eighteen  inches  long  by  six  inches  wide.  As  soon  a&  the 
bricks  are  suflSciently  hard  to  bear  handling,  they  are  sep- 
arated and  "footed;"  that  is,  stood  up  on  the  ends,  tive  in 
a  stook,  with  one  across  the  top,  in  which  position  they  re- 
main until  dry  enough  to  be  removed  to  the  store  or  to  the 
market. 

"In  the  manufacture  of  peat  fuel  considerable  experience 
is  required,  and  unless  attention  is  paid  to  matters  of  detail, 
apparently  of  little  importance,  serious  loss  may  be  the  re- 
sult. 

''In  forming,  or  uncovering  the  canal  track,  nothing  more 
is  required  than  that  the  turf,  or  live  moss,  about  six  inches' 
in  thickness,  together  with  the  roots  of  all  trees  upon  the 
surface  of  the  bog,  should  be  removed;  and  as  upon  all  un- 
drained  bogs  the  roots  of  such  stunted  trees  as  grow  there 
are  all  on  the  surface,  this  operation  is  easily  accomplished. 

"Id  the  preparation  of  the  pulp-beds  great  care  is 
required,  and  a  surface  should  be  obtained  as  level  and 
even  as  possible.  The  roots  of  alt  trees  must  be  removed, 
and  this  is  more  readily  accomplished  with  the  trees  them- 
selves, by  which  means  considerable  labor  is  saved,  one 
man  pulling  them  down  on  one  side,  while  another  with  an 
ax  cuts  the  lateral  roots  at  some  distance  from  the  stem, 
leaving  the  smaller  portions,  behind.  The  long  grass, 
shrubs  and  rank  mosses  are  cut  down  with  a  short  scythe, 
and  used  in  filling  up  any  irregularities  in  the  surface.  ' 
Drains  from  nine  to  twelve  inches  deep  should  also  be  cut 
and  covered  over  with  the  spare  turf  taken  from  the  canal 
track.  The  soil  from  the  drains  may  also  be  used  in  level- 
ing and  filling  up  inequalities  in  the  pulp  bed,  In  some 
places,  where  the  growth  of  shrubs  has  been  very  rank  and 
coarse,  the  turf  upon  the  whole  surface  of  the  pulp-beds 
has  been  cut  into  strips  and  inverted;  but  it  is  better  to  cut 
drains,  and  leave  the  turf  in  its  natural  position.  The  soft 
pulp,  when  poured  upon  it  in  a  semi  fluid  state,  advances 
lava  like,  pressing  down  any  smaU  branches  of  shrubs  and 
the  long  grasses  which  may  be  standing  in  the  way  of  its 
onward  progress. 

"The  pulp  should  not  be  deposited  nearer  than  five  feet 
of  the  canal,  and  upon  this  space  may  be  placed  any  surplus 
moss  or  turf  from  the  uncovering  of  the  canal  track,  which 
will  not  only  keep  the  pnlp  in  place,  but  also  form  a  road 
and  towing  patli  for  the  canal.     At  the  rear,  or  ninety  feet 
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from  this  bank,  a  double  thickness  of  turf  is  all  that  is  neceii- 
sary  to  complete  the  pulp-beds. 

"The  canal  track  and  pulp-beds  being  prepared,  and  the 
scow  with  its  machinery  in  position,  nothing  more  is  re- 
quired than  to  set  it  in  motion,  giving  the  necessary  feed, 
say  one  and  a  half  inches  for  each  revolution  of  the  screw 
excavators,  which  may  be  increased  to  three  inches  if  neces- 
sary. As  the  screws  revolve,  they  cut  off  continuous  slices 
of  the  peat,  which,  by  the  assistance  of  a  couple  of  men,  are 
delivered,  through  the  rear  of  the  shield  the  screws  work  in, 
into  a  well  in  the  bow  of  the  scow.  These  men  also  remove 
any  large  masses  of  extraneoiis  material,  such  as  pieces  of 
wood,  roots  of  trees,  etc..  which  may  work  in.  It  is  some- 
times required,  when  working  in  peat  which  is  very  full  of 
roots,  to  have  a  man  placed  in  front  to  remove  them  as  they 
are  brought  up  by  the  knives  of  the  screws — roots  as  much 
as  a  man  can  lift  being  occasionally  excavated. 

"  After  the  peat  is  delivered  into  the  well,  it  is  carried 
by  means  of  an  elevator,  and  tumbled  into  a  hopper,  from 
which  it  passes  through  the  stick  and  fiber  catcher,  the 
pulping  and  distrft>uting  trough,  without  any  assistance 
whatever;  it  being  only  necessary  to  see  that  the  stick 
catcher  is  kept  clear,  and,  occasionally,  when  the  pulp  is 
too  dry,  to  turn  on  a  pump  until  it  is  reduced  to  a  proper 
consistency. 

"The  leveling  of  the  pulp  should  be  done  as  evenly  and 
smoothly  as  possible.  A  few  days'  experience  will  enable 
any  intelligent  man  to  accomplish  this;  aad  upon  its  being 
well  done  depends,  in  some  measure,  the  quality  of  skin 
upon  the  peat— so  essential,  not  only  in  shedding  the  rain 
and  preventing  cracking  from  the  sun,  but  also  in  giving  a 
permanent  toughness  to  the  bricks. 

"The  crew  of  the  scow,  all  told,  will  number  six,  includ- 
ing the  master  who  keeps  the  knives  of  the  screw  excava- 
tors clean,  and  sees  that  all  is  going 'on  right;  two  men  at 
the  screw  excavators,  one  engine  man,  one  man  leveling  the 
pulp,  and  one  man  to  tend  the  stick-catcher  and  pulplug- 
spout. 

"The  marking  of  the  pulp-beds  into  transverse  cuts,  at 
six  inch  intervals,  is  proceeded  with  as  soon  as  the  pulp 
begins  to  set,  or  becomes  so  tough  that  when  the  incisions  or 
cuts  are  made  in  it  by  the  knives,  they  do  not  re-unite.  The 
operation  is  performed  by  two  men,  one  on  each  side  of  the 
pulp-bed,  who  by  means  of  a  rope  pull  a  framework  of 
wood,  carrying  curved  knives  to  and  fro  across  the  bed.     A 
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ractice  enables  them  to  perform  the  work  with  great 
cy.  The  loogitudinal  cuts,  eighteen  inches  apart,  are 
«  sooD  as  the  pulp  is  sufficiently  hard  to  bear  t^e 
:  of  a  man  upon  a  plank  laid  on  its  surface.  It  is  per- 
L  by  pushing  a  circular  plate  of  iron,  which,  cutting 
:ircular  saw,  severs  the  peat  to  the  very  bottom.  In 
J  these  last  cuts,  care  should  be  taken  that  liiey  go 
hrough  the  peat,  so  that  surface  water  from  rain  may 
pass  off  through  the  drains  in  the  pulp-beds  into  the 

ion  the  state  of  the  weather  depends  the  time  when 
tt  operation  should  be  performed;  but  if  the  pulpslab, 
irst  spread  out,  is  not  more  than  nine  inches  in  thick 
rhich  it  should  never  exceed,  then  a  fortnight  will  be 
time  to  harden  the  bricks  for  footing. 
a  footing  is  done  by  gangs  of  men  and  boys,  one 
nd  three  boys  working  together;  the  man,  using  a 
e  tool,  separates  the  bricks,  which  the  boys  foot,  or 
n  groups  or  stooks  of  five;  four  stand  on  their  ends 
ag  to  each  other,  with  their  tops  touching,  the  fifth 
balanced  horizontally  upon  them.  A  man  and  three 
ill  foot  four  thousand  bricks  in  a  day. 
«r  the  bricks  have  been  exposed  to  the  weather  for  a 
ys,  they  should  be  refooted  or  turned,  two  boys  hand- 
ur  thousand  as  a  day's  work. 

thing  now  remains  to  be  done  but  to  wheel  the  bricks, 
lufficiently  dry,  into  barges,  and  convey  them  to  the 

Hodges  plan  of  operation  is  rather  extensive,  not  to 
mense,  yet  wherever  the  necessary  area  and  supply  of 
an  be  found,  there  can  be  no  doubt  but  his  method 
prove  as  profitable  as  any  other,  and  perhaps  more 
,  has  been  put  into  successful  operation  in  Canada,  and 
rnished  a  fuel  that,  used  on  the  Grand  Trunk  railway, 
:ed  the  most  promising  results. 

erg's  process.— This  was  invented  by  Dr.  Louis  Els- 
of  New  York  city,  in  1864,  and  his  experimental 
lery  was  erected  at  Belleville,  N.  J.  It  is  based  on 
inciple  of  the  Exier  process,  an  invention  made  in 
a,  in  1856.  In  the  latter  method  the  bog  is  laid  dry 
ins,  and  the  bushes  and  grass  turf  removed  down  to 
leat.  A  gang  of  three  plows  is  then  propelled  by  a 
le  steam  engine  over  the  surface  tearing  up  the  peat 
depth  of  about  an  inch.  It  is  then  pulverized  where 
jy  a  harrow,  drawn  by  oxen.     After  several  turnings 
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by  an  instrument  like  our  cultivator,  in  order  to  expose  it  to 
the  air  and  sun,  it  is  gathered  by  scrapers  and  loaded  in 
wagons,  and  conveyed  to  the  press  or  magazine,  where  it  is 
further  pulverized  by  passing  it  throuifh  a  series  of  toothed 
rollers.  It  then  enters  a  v^ry  complicated  drying  oven, 
where  by  a  series  of  spiral  rollers  it  is  mDved  over  successive 
shelves  or  floors,  tbe  interior  of  the  oven  being  heated  partly 
by  steam  and  partly  by  hot  air.  The  floors  consist  of  steam- 
chambers,  made  of  iron,  and  the  hot  air  made  to  circulate 
over  the  peat  at  a  temperature  of  130°  to  140°  Fah.  The 
flne  peat  is  thence  conveyed  to  the  press  which  forms  it  into 
bricks  of  suitable  size  for  locomotives.  It  has  a  specific 
gravity  of  1.14,  and  forms  an  excellent  fuel.  One  cubic 
foot  of  this  pressed  peat  weighs  72  pounds.  Tbe  process  of 
Elsberg  varies  from  this  in  having  a  cylindrical  pug-mill  in 
"which  the  peat,  air- dried  as  in  Exter's  process,  is  further 
broken,  and  at  the  same  time  subjected  to  a  current  of  steam 
admitted  through  a  pipe  and  jacket  surrounding  the  cylinder. 
The  steam  peat  is  then  condensed  by  presses  similar  to 
those  of  the  Exter  method,  fed  directly  from  the  mill.  In 
this  way  the  complicated  drjiug-oven  of  Exter  is  dispensed 
with.  Samples  of  peat  prepared  by  this  method  have, 
according  to  Prof.  Johnson,  a  specific  gravity  of  1.2  to  1.3. 

Leavitt' 8 process. — Mr.  T.  H.  Leavitt,  of  Boston,  Mas»,  in 
1865,  invented  the  following  machinery  and  method  of  manu- 
facturing peat:  "The  machinery  consists  of  a  strong  tank  or 
cistern,  three  feet  in  diameter,  and  six  feet  high,  supported 
upon  a  stout  framework  about  four  feet  above  the  floor  of  a 
suitable  building,  which  shotdd  be  near  the  bog.  and  is  best 
constructed  on  a  side-hill  so  that  easy  access  can  be  had  to 
the  lower  story  on  one  side  from  the  base  of  the  hill,  and  to 
the  second  story  on  the  other  side.  The  top  of  this  tank  is 
open,  and  even  with  the  floor  of  the  second  story.  Within 
the  tank,  and  firmly  fixed  to  its  sides,  are  numerous  projec- 
tions of  a  variety  of  forms,  adapted  to  the  treatment  of  the 
material  in  its  several  stages  as  it  progresses  through  the 
mill,,  which  is  divided  into  three  apartments;  through  the 
center  of  the  tank  revolves  an  upright  shaft  to  which  are 
aflized  knives  and  arms  varying  in  form  and  structure 
to  correspond  with  the  stationary  projectioiu  in  each  apart- 
ment; below  the  tank  is  a  receiver,  or  hopper;  and  under 
this  is  a  moulding  or  forming  machine,  two  feet  in  width 
and  twelve  feet  long,  of  like  simple  construction,  which 
receives  the  condensed  material  from  tbe  hopper  and  deliv- 
■ers  it  in  blocks  of  any  desired  form  and  size.     The  whole 
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is  adapted  to  be  driven  by  a  small  steam  engine  and  ret^ires 
about  six  and  ten  horse-power  respectively  for  the  two  sizes 
of  machines  as  at  present  constructed,  of  the  capacity  of 
fifty  and  one  hundred  tons  each  of  crude  peat,  per  day  of 
ten  hours. 

"The  crude  material  is  brought  from  the  bog  in  ordinary 
horse-carts,  or  on  small  cars  running  over  a  cheaply  con- 
structed tram-way,  to  the  mouth  of  the  mill,  in  the  floor  of 
the  second  story  of  the  building,"  where  it  is  dumped  or 
shoveled  into  the  mill  in  any  convenient  quantity;  but  the 
arrangement  is  such  that  only  a  given  amount  is  admitted, 
and  under  treatment  at  one  time,  so  that  all  parts  have  a 
uniform  and  regular  supply.  The  treatmentis  such  that  the 
original  organization  of  the  peat  is  entirely  destroyed;  in 
the  second  stage,  the  air,  of  which  a  large  amount  is  con- 
tained in  its  cells, '  is  ejected ;  advantage  is  taken  of  some  of 
the  natural  properties  of  the  material,  and  the  mass  is  con- 
densed in  the  moist  state  in  the  lower  part  of  the  mill,  from 
whence  it  is  delivered  into  the  hopper  of  the  moulding 
machine,  and  is  discharged  in  a  continuous  line  of  moulds- 
(which  are  fed  into  the  rear  pare  of  the  machine  by  a  boy), 
at  the  rate  of  fifty  to  one  hundred  tons  per  day  of  ten  hours. 
The  work  of  removing  the  blocks  to  the  spreading  ground 
is  easily  accomplished;  and  they  are  ezpos^  in  the  open  air 
for  drying,  in  much  the  same  manner  as  bricks  are  exposed 
in  a  brick-yard. 

"The  amount  of  water  contained  in  well  drained  peat  is 
ordinarily  from  65  to  75  per  cent.,  varying  according  to  the 
character  of  the  material  and  the  drainage  of  the  meadow; 
so  that  the  weight  of  dry,  hard  fuel  from  the  product  of  a 
day's  operations,  is  from  12  to  17  tons,  or  25  to  35  tons, 
from  the  two  sizes  of  machines  respectively. 

"The  water  remaining  in  the  blocks  as  they  come  from 
the  mill  can  be  got  rid  of  only  by  evaporation,  which  goes 
on  very  rapidly  after  this  method  of  treatment;  and  the 
fuel  is,  at  the  expiration  of  about  six  to  ten  days,  sometimes 
in  four  or  five,  in  condition  to  be  housed  or  transported  to 
market " 

The  Roe  process. — This  invention,  patented  May  22, 
1866,  was  made  by  Dr.  Julio  H,  Rae,  of  Syracuse,  N.  Y. 
It  is  thus  described  in  a  circular  issued  by  the  owners: 
"The  peat  is  delivered  into  a  top  of  a  cylinder  placed  in 
a  vertical  position,  in  which  is  a  revolving  shaft,  to  which 
are  permanently  fastened,  near  its  top,  two  or  more  arms, 
which  are  set  at  an  angle  with  the  axis  of  the  shaft,  their 
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office  being  to  draw  down  the  peat  from  the  top  of  the  cyliu- 
der  and  feed  it  along  into  that  part  of  the  cylinder  where  it 
will  be  subjected  to  the  action  of  the  revolving  knives  or 
cutters,  which  are  found  on  the  under  side  of  the  blades 
projecting  from  the  shaft,  and  placed  at  an  angle  with  the 
axis  of  the  shaft.  The  Bomber  of  blades  can  be  vaiied,  and 
also  the  number  of  cutters  on  the  blades.  In  a  cylinder  of 
about  four  feet  in  length  about  seven,  such  blades  can  be 
used  {KlvantageoQSly.  They  are  arranged  around  the  shaft, 
in  spiral  order,  and  are  so  inclined  that  the  front  edge  of 
each  blade  is  higher  than  the  rear  edge,  whereby  they  are 
made  to  give  a  downward  impulse  to  the  peat  as  they  re- 
.volve.  Below  the  lowest  blade  is  a  propeller,  consisting  of 
a  series  of  blades,  each  bent  stj  as  to  form  a  section  of  a 
screw,  but  the  blades  are  fastened  to  the  shaft  in  the  same 
plane.  The  office  of  the  propeller  is  to  seize  the  peat  and 
press  it  downward  through  an  opening  in  the  bottom  of  the 
cylinder  into  a  chamber,  wherein  are  placed  conveyors  that 
convey  and  force  the  peat  into  condensing  and  discharging 
tubes  that  project  through  the  sides  of  the  chamber.  The 
condensing  tubes  and  the  conveyors  are  placed  in  a  horizon- 
tal position,  the  ends  of  the  conveyors  reEiching  a  little  way 
within  the  tubes,  but  they  can  be  arranged  in  any  other  de- 
sired position.  The  inner  ends  of  the  tubes  are  cylindrical 
and  the  tubes  gradually  decrease  in  diameter  for  about  one- 
haff  their  length,  so  as  to  resemble  the  frustum  of  a  cone. 
Prom  or  near  the  point  of  their  greatest  contraction,  the 
tubes  assume  a  shai>e  nearly  semi-cylindrical,  retaining  that 
shape  to  their  outer  ends,  and  gradually  increasing  again  in 
diameter.  The  rounded  upper  side  of  the  tubes  at  their  dis- 
charge end.  gives  a  corresponding  rounded  form  to  the  peat 
that  is  forced  through  them,  but  any  other  form  may  be 
adopted.  The  peat  is  received  from  the  ends  of  the  discharg- 
ing tubes  on  the  ground  or  upon  a  traveling  belt  or  platform, 
and  may  be  cut  up  immediately  into  proper  lengths,  conven- 
ieat  to  be  handled  in  drying. 

"There  are  four  sizes  of  these  machines,  viz. : 
-  "No.   1,   requiring  about  one  horse-power,   designed  for 
farmers,    is  capable  of  turning  out  per  day  what,  when 
properly  dried,  will  make  from  four  to  six  tons  of  merchant- 
able fuel. 

'■No.  2  is  double  the  capacity  of  No.  1,  requirii;g  about  two- 
horse  power. 

"No.  3  is  a  combination  of  Nos.  1  and  2,  nearly  double 
their  capacity,  requiring  from  four  to  six  horse  power. 
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"No.  4  is  more  than  doable  the  capacity  of  No.  S.requiriQg 
from  eight  to  twelve  horse  power,  and  capable  of  turning 
out  per  day  enough  peat  to  make,  when  cured,  forty  tons  of 
merchantable  fuel," 

These  machines  were  run,  a  few  years  ago.  by  the  Minne- 
sota peat  company,  of  St.  Paul,  and  the  Minneaoia  packet  com- 
pany. In  simplicity  of  construction,  and  in  power  and 
capacity,  these  mills  seem  to  excel.  They  also  have  a  very 
great  advantage  over  Leavitt's  and  all  others  employing 
moulds  for  giving  shape  to  the  condensed  peat.  The  use  of 
the  moulds  is  cumbersome  and  expensive. 

The  Atihin  process. — This  method  was  inaugurated  at 
Meriden,  Conn.,  in  1870.  It  covers  different  patents, . 
designed  for  economizing  labor,  obtained  in  1868  and  1869. 
The  following  description  is  from  the  circular  issued  by  the 
agent  in  New  York,  in  1870;  "If  the  manufacture  of 
the  fuel  is  to  be  carried  on  upon  a  limited  scale,  of  say  five 
tons,  or  thirty  to  fifty  tons  per  day,  hand  labor,  with  the 
ordinary  long-handled  shovel,  is  probably  the  simplest  and 
cheapest  way  to  get  the  peat  up  from  the  deposit:  it  is  then 
thrown  into  wheelbarrows,  and  if  the  distance  is  not  too 
great,  can  be  dumped  directly  into  the  mouth  of  the  eleva- 
tor. When  peat  to  be  dug  is  at  a  sufficient  distance  from 
the  machine  to  justify  or  necessitate  the  use  of  cars,  then  a 
set  of  double  portable  rails  pan  be  employed.  When  the 
swamp  cannot  possibly  be  drained,  the  use  of  scows  or  '^ire 
tramways  may  be  resorted  to.  For  large  operations,  to 
supply  railroads  or  manufacturing  districts,  a  steam  digger, 
on  a  scow,  or  on  tracks,  will  be,  of  course,  cheaper  than 
hand  labor. 

"The  peat,  once  dug  and  conveyed  from  the  pit,  falls 
into  a  large  hopper,  from  which  a  screw  elevator,  especially 
devised  for  peat,  propels  it  up  to-  the  slicing  and  cleaning 
apparatus,  placed  alwve  the  grinding  and  puddling  cylinder. 
When  the  bog  cannot  be  drained,  the  peat  taken  from  it 
contains,  of  course,  too  large  a  proportion  of  water  for  thor- 
ough and  economical  working;  in  such  case  the  elevator  is 
furnished  with  a  wringer,  which  can  be  operated  or  not,  at 
will,  and  arranged  to  separate  the  surplus  water  as  the  mate- 
rial passes  through  it.  The  peat,  in  a  fit  condition  to  work 
up  well,  being  elevated  in  a  continuous  and  evenly-fed  sup- 
ply, falls  into  the  slicer  and  cleaner.  This  portion  of  the 
apparatus  is  composed  of  a  series  of  rapidly  revolving  cut- 
ters, which  owing  to  their  peculiar  form  and  position,  slice 
the  peat  and  separate  from  It  all  hard  or  foreign  substances. 
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From  the  slicer  and  cleaner  the  pe_^t,  still  better  fitted  tor 
grinding,  falls  into  the  gnnding  at^  pulverizing  machine- 
This  is  a  cylinder  three  feet  in  diameter  by  six  feet  long.and 
made  of  boiler-plate  iron.  The  cylinder  itself  is  stationary, 
but  within  is  a  large  revolving  iron  drum,  eighteen  inches 
in  diameter.  To  Siis  are  bolted  in  two  spiral  rows,  forty- 
four  cast  iron  knives,  all  nine  inches  long,  but  of  three  slight- 
ly varying  shapes,  and  three  sizes,  increasing  toward  the 
mouth  of  the  cylinder.  These  knives  are  named,  according 
to  size,  cutters,  grinders  and  puddlers,  and  remind  one  very 
much  of  the  three  kinds  of  teeth,  incisors,  canines  and  molars. 
They  are  between  one  and  three  inches  in  thickness  and 
have  each  several  square  corners,  but  no  sharp  edges.  At- 
tached to  the  inside  of  the  cylinder,  under  the  drum,  is  a 
corresponding  fixed  series  of  twenty-two  nearly  crescent- 
shaped  iron  knives.  Between  these  and  the  revolving  knives 
the  peat  is  carried  along,  cut,  ground  and  perfectly  "pulped," 
and  falls,  finally,  into  a  sluggish  stream,  through  a  spout  a 
foot  or  more  square,  into  a  targe  wooden  moulding  hopper. 
Along  one  side  of  the  cylinder  is  the  "stone  pocket,"  a  long, 
spacious  iron  trough,  placed  horizontally.  U  has  an  exterior 
cover  for  removing  its  contents,  and  communicates  with  tlie 
interior  of  the  cylinder,  to  which  it  is  attached  in  such  a 
position  that  the  revolving  knives  necessarily  throw  any 
stone  or  other  hard  substance  into  the  pocket,  instead  of 
crushing  it  against  the  fixed  Icnives.  This  contrivance  is 
simple  and  effective.  Under  the  moulding  hopper  is  a  series 
of  rollers  set  in  a  long,  stout  frame,  about  four  feet  high 
and  three  feet  wide,  called  the  conveyor.  One  man  puts  a 
shallow  wooden  box  or  mould  into  a  trough  of  water.  An- 
other submerges  and  removes  it  and  lays  it  on  a  little 
branch  of  the  conveyor.  Here  a  wooden  pu3ht>r  strikes  it  a 
blow  and  sends  it  on  the  main  conveyor;  another  drives  it 
into  the  narrow  space  under  the  moulding  hopper,  where 
the  weight  of  the  peat  and  the  hopper's  peculiar  shape  fill 
it,  before  another  blow  from  the  same  pusher  forces  a  second 
mould  under  the  hopper  and  expels  the  first.  Other  moulds 
rapidly  follow,  moving  the  first  slowly  along  till  a  third 
pusher  thrusts  it  upon  a  little  side-shelf,  from  which  two 
men  easily  set  it  down  with  eleven  of  its  fellows,  in  three 
piles  of  four  each,  upon  a  wooden  four-wheeled  oar. 

'•The  drying  field  is  a  large,  smooth  meadow,  crossed  by 
two  main  tracks,  running  1,500  feet  in  a  straight  line  from 
the  machine,  and  Intersected  at  right  angles  by  cross- tracks, 
150  feet  apart,    and  running  300  feet   each  way  from  the 
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maiD  tracks,  with  turn-tables  at  the  junctions.  These  tracks 
are  three  feet  wide,  and  laid  with  iron  rails  near  the  machine, 
and  wooden  rails  where  the  wear  is  less.  There  is  a  short 
switch-track,  built  so  that  three  cars,  instead  of  two,  can  be 
run  up  to  the  conveyor  at  once,  though  only  one  can  be 
loaded  at  a  time. 

"The  pulverized  peat  is  so  tenaciously  adhesive  that  the 
moulds  used  are  of  a  novel  construction,  to  meet  this  diffi- 
culty. They  are  four  and  a  half  feet  long  by  two  feet  wide, 
and  five  inches  deep.  The  corners  are  secured  with  iron 
clamps,  and  an  extra  strip  is  nailed  at  each  end  to  serve  as 
a  handle.  The  bottom  is  removable,  and  across  it  are  fast- 
ened, at  equal  distances,  ten  pine  strips,  about  two  and  a 
half  inches  high  and  an  inch  wide  at  the  base,  but  beveled 
off  on  each  side  to  one-thirdthat  thickness  at  the  top.  These 
moulds  cost  about  {3.50  each,  and  about  500  of  them  are  id 
use. 

"EJach  car  is  propelled  by  two  men.  Pour  men  unload 
it.  Two  seize  a  mould,  one  at  each  end,  walk  briskly 
away  with  it  to  the  place  where  it  is  to  be  dumped,  tip  it 
wrong  side  up,  jefk  off  the  side  frame,  and  drop  it  on  the 
grass,  pick  the  bottom  off  the  sticky  mass  of  "pulp,"  toss 
it  into  the  frame,  catch  up  the  empty  mould  again,  Euid  trot 
back  to  the  car.  This  process  is  repeated  with  the  other 
moulds.  When  first  emptied,  the  wet,  black  peat  is  just 
dense  enough  to  keep  its  shape;  but  in  the  warm  season  it 
hardens  so  fast  that  within  forty-eight  hours  it  will  resist 
the  severest  storm,  and  then  resume  the  drying  process  when 
the  weather  clears,  at  the  point  where  the  rain  interrupted 
it  Strange  as  it  may  seem,  this  peat  fuel  absorbs  much 
less  water  than  wood  does,  and  hence  can  be  dried  on  the 
bare  earth,  under  the  open  sky.  It  does  not  even  adhere 
to  the  grass,  which,  however,  is  soon  worn  away. 

"As  it  dries  the  peat  shrinks  to  about  half  i&  first  thick 
ness,  changes  color  from  black  to  brown,  and  cracks  along 
the  grooves,  so  that  when  it  is  half  dry,  boys  can  easily 
'  back '  it — i.  e.,  break  each  mould  into  about  twenty 
pieces,  and  pile  it  in  two  or  three  small,  loose  heaps.  In 
two  weeks  or  a  month,  according  to  the  weather,  the  peat 
is  dry  enough  to  be  gathered  by  men  or  boys,  in  baskets, 
barrows  or  carts,  and  stored  in  covered  wooden  sheds,  with 
wide  cracks  between  the  sideboards  to  admit  air,  and  the 
ends  left  open. 

"The  capacity  of  the  three  foot  cylinder  per  day,  at  thirty 
revolutions  regularly  fed.  is  seventy-five  tons  of  dry  fuel. 
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"Whatever  be  the  number  of  revolutions,  the  moulding 
machine  adapts  itself  to  the  demand. 

"The  cost  of  machineiTr,  including  engine,  boilers,  and 
entire  equipment,  is  dependent  on  the  amount  of  fuel  it  is 
required  to  be  produced  by  the  operator;  being  for  small 
works,  intended  for  horse  power — say  five  tons  per  day — 
about  »200;  for  a  product  of  250  tons  per  day,  about  $20,000 
—an  engine  of  eighty  horse  power  being  required  to  drive 
the  latter." 

Haighfs  m-ocesa. — This  is  the  invention  of  Mr.  W.  Z, 
Haight,  of  Delavan,  Faribault  county,  Minnesota  It  has 
been  successfully  operated  at  Fairmont,  in  Martin  county, 
and  at  Wells,  in  Faribault  county.  At  the  latter  place  it 
was  taken  for  locomotives  by  the  Southern  Minnesota  rail 
road.  The  works  at  this  place  have  been  thus  described  by 
the  Wells  Atlas: 

"A  bold  bank  is  selected,  in  order  to  secure  a  good  dry- 
ing yard  close  to  the  bog,  on  which  the  engine  and  machinery 
is  located,  where  a  frame  is  erected  12x16  feet  and  eight  feet 
high,  from"  the  top  of  which  a  wooden  car  track,  supported 
by  a  light  trestle-work,  descends  to  the  surface  of  the  bog. 
a  distance  of  150  feet,  with  a  fall  of  25  feet.  From  that 
point  the  track  is  made  in  sections  of  14  feet  each,  which  are 
portable,  thrown  down  on  the  surface  of  the  bog,  and  with 
the  use  of  a  few  curved  sections,  the  track  can  be  shifted  in 
any  direction  so  as  to  excavate  the  entire  bog  that  is  in  reach. 
This  track  can  be  extended  many  hundred  feet  out  across 
the  surface  of  the  bog,  if  desired,  giving  access  to  several 
acres.  On  this  track  one  car  plies,  which  is  loaded  by  three 
men  who  stand  by  the  edge  of  the  excavation,  (water  being 
lowered  about  six  inches  from  the  surface  to  insure  dry  feet). 
The  sod  is  cut  up  into  chunks,  with  sharp,  diamond  pointed, 
spade  like  tools,  from  two  to  four  feet  deep,  according  to 
depth  of  the  peat,  and  left  submerged  in  the  water  until  the 
car  is  at  the  proper  place,  when  the  chunks  are  pitched  from 
the  water  into  the  car,  with  common  four-tined  forks,  and 
when  the  regular  amount,  about  two  tons,  is  loaded  into  the 
car,  it  is  haiUed  by  the  power  of  the  engine  up  the  incline, 
over  the  large  platform  under  which  the  mill  is  situated,  and 
by  a  simple  contrivance  the  car  is  made  to  dump  its  load, 
also  to  unship  the  windlass  from  the  power  that  hauled  it 
up,  being  no  trouble  to  the  feeder,  who  at  will  starts  the  car 
tHick,  which,  in  going  down  the  inclined  plane  gains  momen- 
tum that  carries  it  out  hundreds  of  feet  along  the  level  track. 
'  Meanwhile  the  men  in  the  bog  do  the  necessary  work,  cut- 
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lbs  for  another  load,  so  there  is  no  time  lost  in 
ce  of  the  car.  The  feeder,  who  stands  on  the  plat- 
D  feeds  the  turfy  mass  into  the  mill,  which  is  an 
\y  constructed  machine,  though  simple,  very  dura> 
'anged  with  knives  cutting  through  grates,  pickers, 
>,  etc.,  that  it  will  treat  the  most  fibrous  mass  or 
that  can  be  produced  and  reduce  it  to  a  pulp  or 
QCe,  and  that  too  without  clogging  or  winding  in 
ne.  Owing  to  its  perfectness  it  renders  it  unne- 
3  strip  off  the  top  sod  from  the  bog,  all  that  is 

being  to  mow  off  the  grass  or  other  vegetation,  if 
iny  growing  thereon,  thereby  saving  considerable 
a  labor,  also  a  good  part  of  the  fuel,  when  ground 
le  lower  or  more  decomposed  peat.  By  the  convey- 
leat,  as  fast  as  pulped,  is  forced  through  a  pipe 
t  with  dump  bottom,  which  holds  one  cart  load. 

cartman  receives  it  by  driving  his  cart  under  and 
a  load  into  it  from  the  vat,  adjusts  the  vat  botton, 

the  spreading  ground,  dumps  his  load  from  the 
'etums,  during  which  time  another  load  has  accu- 
n  the  vat.  The  pulp  is  dumped  on  a  smooth  plat 
1,  where  a  man  with  a  common  shovel  spreads  it 

four  inches  thick,  nine  feet  wide,  and  as  loLg  as 
,  setting  up  boards  at  the  sides  to  keep  it  from 
,  who  is  followed  by  another  man  with  a  tool  sim- 
olling  colter  for  a  plow,  fixed  on  a  long  handle, 
the  bed  of  soft  peat  into  blocks  8x13  inches,  which 
;  to  solidify  at  once  by  the  ejection  of  the  water, 
le  or  two  days,  by  the  use  -of  a  light  tool  made  ex- 
T  the  purpose,  these  blocks  are  tipped  up  on  edge 
5  promiscuously,  so  the  sun  and  wind  can  have  a 
■nee  at  them.  In  two  days  more  they  are  piled  in 
3,  in  which  posture  they  remain  on  an  average, 
},  when  they  are  housed  to  finish  drying. 
o^t,  the  past  season,  of  running  this  establishment, 
ity  of  60  tons  of  wet  or  15  tons  of  dry  peat  per  day, 
.east,  when  properly  prepared  and  well  seasoned, 
s  of  good  wood.)  is  as  follows: 

ient »2  50 

jr  day 2  76 

In  b(w  toload  car 6  00 

ad  pulped  peat  iDti)  beds 150 

up  mocks I  00 

irick  up  blocks 2  00 

peat  Into  mill 1  60 

scart 1  00 
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Uao  to  cut  peat  loto  blocks l  50 

Cart  horae 1  00 

One  ton  peat  at  coat  price  fur  eostne. '. 1  72 

Forotl,  and  wear  ana  tear  on  enKine.i   1  00 

Add  22  cte.  per  ton  for  housing  15  toQS,  oae  day's  product 3  30 

Total 836  77 

"  All  the  peat  is  being  sold  at  $1.00  a  ton,  except  that  to 
the  Railroad  Co.,  at  which  price  the  yield  per  day  would  be 
$60.00.  Subtract  from  that  the  amount  of  expenses,  $26.77, 
leaves  $33.23 — a  handsome  profit.  The  price  of  peat  per 
ton  should  be  estimated  equal  to  that  of  good  wood  per  cord, 
sawed  and  split  for  stove  fuel,  and  unsawed  for  steam 
powers. 

"The  cost  of  an  establishment,  excepting  engine  and  dry- 
iag  sheds,  capable  of  manufacturing  100  tons  of  wet  peat,  or 
25  tons  when  dry,  per  day,— mill  $400.  Frame,  trestle-work, 
car  track,  car,  dump  cart,  etc.,  about  $300. 

"This  is  the  cheapest  mode  of  utilizing  the  peat,  both,  as 
to  the  matter  of  machinery  and  labor,  that  we  have  any  ac- 
count of,  and  as  it  has  been  practically  proven  a  success  at 
this  place,  we  see  no  reason,  if  the  same  plan  be  followed, 
why  it  should  not  be  equally  successful  elsewhere." 

It  must  be  admitted,  however,  that  although  great  pro- 
gress has  been  made  in  this  country  in  the  construction  of 
machinery  for  the  manufacture  of  peat,  a  great  deal  of  labor 
and  capital  have  been  consumed  to  no  purpose.  Many  of 
t^e  companies  that,  with  hundreds  of  thousands  of  capital 
each,  sprang  into  existence  a  few  years  ago  when  a  feverish 
excitement  spread  over  the  country  in  reference  to  peat, 
have  entirely  disappeared,  and  nothing  remains  to  witness 
their  folly  but  the  idle  and  rusty  machinery  they  "invented" 
or  purchased,  and  the  almost  foj-gotten  titles  to  thousands 
of  bogs,  which  they  eagerly  bought.  This  phase  of  the  peat 
enterprise  is  not,  however,  the  just  criterion  by  which 
tojud^eof  it.  It  is  only  an  index  of  ^  deep  seated  want. 
The  unmatured  developments  of  the  first  peat  agitators  in 
this  country  were  enough  to  start  into  a  flame  the  desire  of 
the  people  for  relief  from  the  high  prices  of  wood  and  coal.- 
The  result  was  a  wide-spread  speculation.  From  this  there 
has  been  a  corresponding  reaction.  This  however  does  not 
in  the  least  affect  the  real  value  of  peat  as  a  fuel,  nor  detract 
from  the  credit  of  the  inventions  that  have  been  made. 
Sober-minded  men,  consumers  of  large  quantities  of  fuel, 
have  in  some' instances,  and  in  various  parts  of  the  country, 
steadily  and  persistently  followed  up  the  matter.     Here  and 
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there  a  railroad,  aa  iron-fumace,  a  mannfactiinng  establish- 
ment or  a  family  has  continaed  to  produce  and  use  peat  fuel 
until  it  has  won  much  of  ite  lost  favor,  and  is  now  in  actual 
demand  by  consumers  of  the  heaviest  class,  who  are  ready 
to  purchase  largely  and  at  highly  renumerative  prices.  This 
demand  however  is  one  thatwlll  not  be  met  by  anything  less 
than  a  constant  and  steady  supply,  equal  to  its  requirements. 
It  calls  for  the  best  machinery,  equipped  with  the  best 
facilities  and  aids,  and  backed  by  large  capital.  The  follow- 
ing extract  is  from  a  tetter  to  the  writer  from  T.  H.  Leavitt, 
of  Boston,  dated  Dec.  3,  1873: 

"The  most  active  and  really  practical  operations  in  peat 
and  its  utilization  of  which  I  have  present  knowledge  are  in 
the  lake  Superior  iron  regions  of  Michigan. 

"In  October  last  I  made  a  trip  tbere  and  at  Ishpeming, 
near  Marquette,  witnessed  the  successful  use  of  peat  fuel 
for  the  smelting  of  the  ores  of  that  region.  Operations 
more  or  less  experimental  have  been  quietly  prosecuted 
there  during  the  last  four  years.  A  furnace  of  moderate 
capacity,  especially  adapted  for  smelting  with  peat,  has 
recently  been  constructed  and  was  put  in  operation  about 
ten  days  before  I  was  there,  and  was  then  in  most  perfect 
operation,  and  was  considered  a  decided  success  as  regards 
economy,  ease  of  management,  quality  and  quantity  of  metal 
produced,  &c. 

"The  fuel  was  very  poorly  -made,  (lacking  the  density 
which  might  easily  be  given  it,  weighii^  36  Ito.  per  bushel, 
whereas  it.might  probably  be  made  to  weigh  40,  45  to  50  lbs. 
at  no  greater  cost,)  and  in  many  things  they  lacked  exper- 
ience, but  all  appeared  enthusiastic  of  their  success.  They 
commenced  with  charcoal  and  ten  per  cent,  ^eat,  gradually 
increasing  until  at  the  time  I  was  there  they  were  using  up- 
wards of  70  per  cent,  of  peat,  and  were  only  waiting  per- 
mission from  the  agent  to  use  all  peat,  which  the  furnace 
men  assured  me  they  were  convinced  would  be  not  only  suc- 
cessfully done,  but  be  actually  better  than  to  use  any  mixture 
of  charcoal.  The  metal  produced  was  regarded  as  fully  equal 
iu  quality  and  perhaps  superior  to  the  very  best  grade  ever 
produced  in  that  region. 

"Considering  the  immense  quantities  of  peat  in  that  re- 
gion and  the  success  attained  with  a  fuel  so  poorly  manufac- 
tured, 1  can  but  feel  that  for  that  region  and  its  iron  inter- 
ests the  peat  fuel  enterprise  has  yet  a  prominent  and  very 
important  place  to  fill. 
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"The  cost  of  producing  the  fuel  there  is  stated  to  be  *3 
per  ton." 

(h)     The  value  of  peat  for  fuel 

It  is  not  intended  here  to  attempt  the  details  of  experi- 
ments and  comparisons  with  the  view  of  demonstrating  the 
usefulness  of  peat  as  a  fuel  for  domestic  and  metallurgical 
purposes.  That  hae  already  beeh  abundantly  attests  by 
the  approval  of  railroad  engineers,  who  have  used  it,  and  are 
still  using  it,  both  in  this  country  and  in  Europe,  and  of 
owners  of  furnaces  and  manufacturing  establi^ments,  as 
well  as  by  the  testimony  of  chemists  and  government  com- 
missioners that  have  reported  on  its  working,  in  France,  in 
Ciermany  and  in  America.  The  following  tabulated  com- 
parisons are  given  for  the  purpose  of  placing  within  reach 
of  those  within  the  state  interested  in  this  subject,  reliable 
means  of  estimating  the  cost  of  peat,  and  its  heating  capa- 
city, compared  with  other  kinds  of  fuel.  These  are  ^the 
results  of  careful  and  long  continued  experimentation: 

(1)        Weight  for  weight. 

The  following  comparisons  are  given  by  Gysser,  'on 
certain  woods  and  charcoals  in  Grermany,  the  basis  being 
equal  weights  of  each,* 

Beech  wood,  spilt,  alr-tlrled 1.00 

Peat,  condensed  by  Weber  and  Oysser's  method,  air-dried 

with  25  percent,  ol  moisture 1.00 

Feat,  condensed  by  Weber  and  Gysser's  method,  hot-dried, 

with  ten  Der  cent,  moisture 1.48 

Feat  charcoal,  Irom  condensed  peat 1.73 

The  same  peat,  simply  cut  and  alr-drled 80 

Beech  charcoal 1.90 

Summer-oak  wood i .  18 

Birch  wood 96 

White  pine  wood 12 

Alder 65 

Linden 65 

Red  pine 61 

Poplar 50 

"The  general  results  of  the  investigations  hitherto  made 
on  all  the  common  kinds  of  fuel,  are  given  in  the  subjoined 
statement.  The  comparisons  are  made  in  units  of  heat,  and 
refer  to  equal  weights  of  the  materials  experimented  with." 
[Peai  and  its  uses,  p.  102] 

•3ee  Prof.  JohDflon's  "Peat  and  Its  uses,"  p.  97, 
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Air-dry  wood 2,800 

Air-dry  peat 2,600  3.000 

Perfectly  dry  wood 3,600 

Perfectly  dry  paal 3,000  4,000 

Air-dry  ligalte,  or  browo  coal 3,300  4,200 

Perfectly  dry  lignite,  or  brown  coal 4,000  5,000 

Bttumlnoua  coal 3,800  7,000 

AQthracite  coal 7,500 

Wood  charcoal 6,300  7,500 

Coke ,....  6,600  7,600 

(2)        Bulk  for  bulk.      ' 

One  of  the  greatest  obstacles  to  the  general  use  of  peat 
for  fuel  consists  in  its  bnlkiuess.  Uncondensed  peat,  air- 
dried,  wilt  occupy  two  and  a  half  times  the  amount  of 
storage  room  that  anthracite  coal  will,  the  weights  being 
equal.  As  it  is  also  of  lower  heating  capacity,  requiring 
two  and  a  quarter  tons  of  peat  to  equal  one  of  anthracite, 
the  bulk  required  for  the  peat  would  be  equal  to  five  and 
five-eighths  times  that  of  coal.  By  condensation  peat  is 
greatly  improved  in  heating  capacity  and  in  convenience 
in  handling.  Johnson  gives  the  following  as  the  compo- 
sition and  density  of  the  best  condensed  peat,  compared 
with  that  of  hard  wood  and  anthracite. 


Oirgen  snd  SpeclBu 

, _,_.-,„a.   nftrogen.        Asl>.       Water.      gravity. 

Wood 39.6         4.S  U%  0.8  20.0       0.75 


Condensed  peat.        47.2         4.9  22.9  6.0  20.0 

Anthracite 91.3         29  2.8  3.0  ....        1.40 

The  heating  power  of  peat,  of  the  different  qualities, 
taken  from  different  depths,  compared  with  pine  wood,  are 
thus  given  by  Prof.  Johnson,  after  Karmarscn,  equal  bulks 
being  taken  instead  of  equal  weights: 

lOOcu.  ft.  of  turfy  peat,  on  the  average,— 33  cu.  (t.of  pine  wood  in  sticks. 

fibrous  "  "         —90        "  "  " 

"  earthy  "  "       — U5       "  "  " 

pitchy  "  ■'       —184       "  "  " 

The  following  also  shows  the  relative  heating  effect  and 
weiglits  of  an  English  cord  of  oak  wood  (taken  at  100  as 
the  standard)  and  of  several  European  air-dried  peats,  bulk 
for  bulk,  quoted  from  Brix  by  Prof.  Johnson: 

Weight  per  oord.     Beallog  effect. 

Oak  wood 4.IE0  lbs.  100. 

Peat  from  Linum,  1st  quality,  dense  and  pitchy  3,400    "  70. 

"  "       2nd  quality,  fibrous 2,900    "  55. 

"  "       3rd  quality,  turfy 2,270    "  53. 

Peat  from  Buechsenfeld,  1st  quality,  hard  and 

pitchy - 3,400    '■  74. 

Peat  from  Buechsenfeld,  2d  quality 2,730    "  64. 
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(i)     What  has  been  done  in  peat. 

A  few  years  ago  the  question  of  manufacturliig  peat  was 
ptit  to  a  practical  test  by  the  Minnesota  peat  company,  lo- 
cated at  St.  Paul.  The  Rae  machinery  was  usM.  The 
work  was  continued  long  enough  to  show  that  it  was  not 
profitable  at  the  current  prices  of  wood,  and  was  suspended. 
A  similar  attempt  was  made  at  Bed  Wmg,  about  the  same 
time,  and  with  the  same  result.  The  process  used  there  is 
not  known.  In  southern  Minnesota  Mr.  W.  Z.  Kaight  hEis 
prosecuted  the  manufacture  more  successfully,  and  is  now 
engaged  in  erecting  the  necessary  buildings  and  apparatus 
for  wockingpeat  by  his  process  the  coming  season,  at  Lura 
station,  in  Faribault  county.  He  produced,  at  a  cost  of 
two  dollars  per  ton,  a  good  fuel  at  Wells,  in  the  summer  of 
i871.  with  his  machinery,  which  was  well  suited  for  use  in 
locomotives.  The  stoppage  of  his  -work  there  was  not  due 
to  a  failure  to  produce  a  good  fuel,  nor  to  its  being  too 
costly,  but,  he  says,  to  a  lack  of  demand  sufBciently  large  to 
warrant  extensive  operations.  His  method  is  described  in  a 
preceding  section.  Except  the  preparation  of  small  amounts 
in  St.  Paul,  by  Dr.  C.  D,  Williams,  for  experimentation,  the 
foregoing  are  believed  to  be  the  only  attempts  that  have 
ever  been  made  in  the  state  of  Minnesota,  to  produce  from 
the  peat  deposits  of  the  state  a  fuel  for  general  consumption 
by  any  process  of  manufacture. 

( i )    Baw  or  manvfaciured  peat. 

Some  experiments  have  been  made  by  Dr.  C.  D.  Williams 
on  a  fuel  made  by  a  saturation  of  turf-peat  with  the  resid- 
uum, or  "shale  oil,"  that  is  a  product  of  the  petroleum 
refineries  of  Pennsylvania.  These  trials  demonstrate  that 
a  good  fuel  may  thus  be  formed.  The  combustible  material 
in  the  turf  itself  is  not  so  much  as  in  true  peat.  The  anal- 
yses of  Prof.  Peckham  show  the  greater  per  cent,  of  ash  in 
excess  of  that  of  peat.  This  shale  oil  has  a  carbonaceous 
composition,  not  yet  certainly  ascertained,  consisting  very 
largely  of  carbon  and  hydrogen,  both  of  which  are  combus- 
tible. The  adding  of  the  shale  oil  to  the  turf  not  only 
increases  by  so  much  the  combustible  material  in  a  given 
bulk,  but  improves  the  quality  of  the  fuel.  By  this  means 
some  of  the  poor  peats  may  be  made  serviceable,  at  a 
cheaper  rate,  perhaps,  than  by  the  process  of  manufacture. 
The  following  facts  in  reference  to  the  cost  of  this  shale  oil 
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delivered  at  Worthington,  in  Nobles  county,  are  on  the 
authority  of  Dr.  Williams.  The  residuum  can  be  had  for 
removing  it  from  the  vats; 

Cost  of  barrel  contalDiog  43  to  45  gallons. SI  50 

Cost  of  filling  and  drayage  to  cars,  per  barrel 50 

Charges  Pittsburgh,  Fort  Wayne  &  Chicago  E.  R.  tD  Chicago....    1  00 

Charges  WestWisconain  E.  E.  to  St.  Paul. 1  00 

Charges  St.  Paul  &  Sioux  City  E.  R.  to  Worthington 1  00 

Add  for  profits  to  dealer 1  00 

Cost  at  Worthington  per  barrel $6  00 

(k)    Practical  conclusions  on  peat. 

1.  There  is  not  so  much  real  peat  in  the  state  of  Minne- 
sota as  has  been  supposed.  There  is  a  great  abundance  of 
turf,  made  up  of  grassroots,  containing  a  large  per  cent,  of 
ash,  not  properly  called  peat,  that  will  furnish,  in  any  exi- 
gency, a  fuel  that  will  keep  a  family  from  suffering.  This, 
however,  is  not  thought  the  object  of  the  survey  to  investi- 
gate, nor  to  locate,  as  it  exists,  as  is  often  stated  in  the  pub- 
lic press,  on  almost  every  square  mile. 

2.  While  a  good  fuel,  almost  equal  to  the  Iowa  coal,  can 
be  produced  by  the  manufacture  of  peat  by  a  process  of  con- 
densation and  evaporation,  it  is  far  from  certain  that  it  will 
not  cost  as  much,  or  more  than  wood  or  coal  at  the  present 
prices. 

3.  If  in  any  part  of  the  northwest  peat  can  be  made  use- 
ful as  a  fuel  by  manufacture,  it  is  the  woodless  and  coalless 
region  of  southern  and  western  Minnesota. 

4.  Cautious  experimentation  should  be  carried  on  by 
those  interested  in  the  subject,  with  the  view  to  test  the 
comparative  cost  of  peat,  wood  and  coal,  at  the  prices  cur- 
rent in  different  localities. 

5.  The  farmers,  and  others  who  need  fuel,  but  do  not 
have  means  to  produce  a  condensed  peat,  can  take  out  in 
mid-summer  a  winter's  supply,  from  the  turf  peat  found  on 
many  farms  in  the  prairie  region,  but  they  will  generally  not 
find  it  possible  to  utilize  the  real  peat  deposits  without  some 
method  of  manufacture.  They  will  be  too  apt  to  crumble, 
and  thus  make  a  slow,  smoldering  fire. 

6.  There  is  no  known  instance  of  the  existence  of  peat,  in 
Minnesota  along  river  valleys,  on  the  bottom  lands,  where 
the  surface  is  subject,  at  the  present  time,  to  inundation  by 
spring  freshets. 

7.  There  are  old  river  channels,  or  valleys  of  excavation, 
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both  is  the  drift  and  between  rocky  bluSs,  that  no  longer 
exist  as  rivers,  which  contain  considerable  deposits  of  peat. 

8.  There  are  depressions  in  the  rolling  drift  surface,  in 
some  localities,  which,  fed  by  invisible  springs,  maintain  a 
nearly  uniform  stage  of  water  throughout  the  year,  and 
may  hold  peat  of  the  best  quality. 

6.  But  a  small  portion  of  the  state  has  been  examined. 
In  that  a  much  smaller  amount  of  peat  was  found  than  had 
been  anticipated.  Other  portions,  and  especially  the  cen- 
tral southern  counties,  are  believed  to  promise  more  peat 
than  the  counties  examined.  According  to  Dr.  C.  A.  White, 
state  geologist  of  Iowa,  a  peat  bearing  belt  enters  Minne- 
sota from  the  south,  bounded,  in  general,  by  the  Des  Moines 
on  the  west,  and  the  Cedar  on  the  east. 

10.  Large  quantities  of  peat  are  believed  to  exist  in  the 
northern  part  of  the  state,  many  of  the  cranberry  marshes 
being  peat  bogs  of  great  purity. 

11.  The  value  of  peat  as  a  common  fuel  having  been 
demonstrated,  and  its  existence  in  sufBcient  quantities  within 
the  state  having  been  ascertained,  it  becomes  a  legitimate 
expedient  for  the  State  to  stimulate  the  invention  of  success- 
ful methods  of  utilizing  it  by  offering  rewards. 


III. 

THE  GEOLOGY  OF  THE  MINNESOTA 
VALLEY. 


(a)      PRELIMINARY   CONSIDERATIONS. 

In  the  fall  and  winter  of  1766  Jonathan  Carver  explored 
the  valley  of  the  Minnesota,  but  aside  from  the  mention  of 
the  rapids  near  Shakopee,  he  has  given  no  information  of 
the  geology  of  the  valley,  although  he  claims  to  have  ascend- 
ed it  a  distance  of  two  hundred  miles  above  Mendota. 

The  expedition  of  Maj.  S.  H,  Long  was  undertaken  in 
1828,  by  order  of  John  0.  Calhoun,  secretary  of  war.     The 
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able  historiographer  to  the  expedition  was  Wm.  H.  Keating, 
who  also  served  as  geologist.  He  was  appointed  from  the 
University  of  Pennsylvania,  where  he  occupied  the  chair 
of  mineralogy  and  chemistry.  This  party  ascended  in 
canoes  a  distance  of  130  miles,  when  they  abandoned  them 
for  the  land,  following  the  valley  to  Big  Stone  lake,  thence 
descending  the  Red  River  valley  to  lake  Winnipeg-  The 
observations  of  Prof.  Keating  on  the  geology  of  the  Minne- 
sota valley,  are  the  earliest,  with  the  exception  of  the 
doubtful  accounts  of  Lie  Sueur,  of  the  copper  mines  on  the 
Blue  Earth,  that  we  have  any  knowledge  of,  although  an 
old  map  accompanying  the  Recueill  de  voyages,  published 
in  Amsterdam  in  1720,  shows  a  "coal  mine"  located  some 
distance  up  the  Minnesota.  They  were  made  with  that 
haste  which  a  traveling  geologist  always  finds  unavoidable 
when  be  is  acting  simply  as  an  accompaniment  to  an  expe- 
dition, instead  of  its  guide  and  commander.  No  time  could 
be  spared  to  indulge  the  geologist  in  making  such  detailed 
observations  as  would  enable  him  to  state  emphatically  the 
bearings  of  isolated  facts,  which  he  picked  up,  on  each 
other,  or  to  generalize  with  any  certainty.  He  could  simply 
act  as  a  gatherer  of  facts.  His  success  lay  in  the  exactness 
and  fullness  of  his  observations.  Prof.  Keating's  geological 
observations  may  be  summarized  in  the  following  descending 
section  : 

1.  The  bluB  at  Fort  SDelllng,  made  up  of  (a)  slat;  or  splintery  lime- 

stone. 8  feet;  (b)t)lue  limestone,  useful  for  building,  15-20  feet; 

(c)  sandstone,  60  feet;  (dl  earthy  aiylllaceous  limestone  10  feet; 

(d)  crystalline  and  conglomerltic  limestone,  4  feet;  (e)  a  lime- 
stone of  finer  grain  and  more  earthy  texture  than  the  last  !n 
which  the  river  Is  excavated  at  the  fort.  Keating  Is  the  only 
geologist  that  has  ever  reported  limestone  in  situ  below  the  sand- 
stone (c)  at  Fort  Snelliug.  Six  miles  below  the  small  Indian  vil- 
lage Weakaote,  he  notes  the  occurrence  of  the  Little  Rapids^ 
caused  by  a  sandstone  In  horizontal  stratification  "in  every  respect 
similar  to  that  found  at  Fort  St.  Anthony."  The  same  sandstone 
is  again  mentioQed  as  occurring  near  Kasota,  having  horizontal 
ledges  of  rock  overlying  It,  supposed  to  be  the  same  as  aeen  at 
Fort  Snelling.  The  banks  of  the  Redwood  river,  near  its  mouth, 
are  said  to  tie  made  up  of  "a  fine  white  sandstone." 

2.  "Primitive  roclt"  was  first  seen  in  situ,  several  miles  above  Patter- 

son's rapids,  which  are  a  few  miles  above  the  mouth  of  the  Bed- 
wood  river,  and  wasexaniined  very  carefully  and  described  in  de- 
tail. He  remarks  in  general :  ''It  seemed  as  if  four  simple  mine- 
rals, quartz,  feldspar,  mica  and  amphlbole,  bad  united  here  to 
Firoduce  almost  all  the  varieties  of  combination  whJch  can  arise 
rom  the  association  of  two  or  more  of  these  minerals."  Owing  to 
ttsconfusedand  various  composition,  he  compares  It  to  that  seen 
at  a  subsequent  period  of  the  expedition,  between  lake  Winnipeg 
and  the  lake  of  the  Woods,  He  regards  all  that  section  of  country 
between  Patterson's  rapids  and  the  upper  Mississippi,  and  thence 


by  Google 


STATE  OEOLOQIST.  129 

to  Port  Alexander,  at  the  moutb  of  WIcQipeg  river,  as  underlain 
b;  graolte  and  alenltlc  gmtit^.  These  rocks  are  again  mentioDed 
at  apolQt  flvc  leagues  above  Lac  qui  Parte,  at  the  mouth  of  Spirit 
Mountain  creek. 

'  In  the  fall  of  1835,»G.  W.  Peatherstonhaugh's  ascent  of 
of  the  Minnesota  occured.  His  geological  observatioQS  were 
very  meagre.  He  took  the  pains  to  ascend  the  Blue  Earth 
a  short  distance  in  search  of  the  copper  mine  of  Le  Sueur. 
Keating  did  not  visit  it,  passing  it  with  the  simple  reaiark 
that  he  believed  the  substance  obtained  by  Le  Sueur  to  be 
a  phosphate  of  iron,  judging  simply  by  its  color.  Mr. 
Featberstonhaugh  says:  "The  Mahkatoh  appears  to  form 
about  half  the  volume  of  the  St.  Peter's,  and  is  a  very  rapid 
stream.  The  Sissitons  we  had  met,  told  us  it  forked  eleven 
times,  and  that  the  branchea  abounded  in  rapids  and  shal- 
low places.  About  twelve,  we  came  to  a  fork  or  branch 
coming  in  on  our  right,  about  forty  five  yards  broad,  and 
we  turned  into  it,  having  a  well  wooded  bluff  on  the  right 
bank  about  ninety  feet  high.  The  stream  had  very  little 
cnrrent,  owing  to  the  main  branch, 'which  we  had  just  left, 
rushing  down  with  great  velocity  and  making  back-water 
here.  We  had  not  proceeded  three-quartets  of  a  mile  when 
we  reached  the  place  which  the  Sissitons  had  described  to 
us  as  being  that  to  which  the  Indians  resorted  for  their  pig- 
ment. This  was  a  bluff  about  150  feet  high  on  the  left 
bank,  and  from  the  slope  being  very  n;iuch  trodden  and  worn 
away,  I  saw  at  once  that  it  was  a  locality  which  for  some 
purpose  or  other  had  been  frequented  from  a  very  remote 
period.  We  accordingly  stopped  there,  and  I  told  the  men 
to  make  a  fire  and  warm  themselves,  whilst  I  examined  the 
place. 

"As  soon  as  I  had  reached  that  part  of  the  bluff  whence 
the  pigment  had  been  taken,  Le  Sueur's  story  lost  all  credit 
with  me,  for  I  instantly  saw  that  it  was  nouiing  but  a  con- 
tinuation of  the  seam  which  divided  the  limestone  from  the 
sandstone,  and  which  I  have  before  spoken  of  at  t)ie  Myah 
Skah,"  as  containing  a  silicate  of  iron  of  bluish-green  color. 
The  concurrent  account  of  all  the  Indians  we  had  spoken 
with,  that  this  was  the  place  the  aborigines  had  always  re- 
sorted to  to  procure  their  pigment,  and  the  total  silence  of 
everybody  since  Le  Sueur's  visit,  respecting  any  deposit 
of  copper  ore  in  this  or  any  other  part  of  the  country,  con- 
vinced me  that  the  story  of  his  copper  mines  was  a  fabulous 

•lliab  Skah  1b  "wblte  rock  bluff,"  supposed  id  be  the  bluff  at  Ottava.  Id  Le  Eiieur 
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one,  most  probably  inteaded  to  raise  himself  in  importaoce 
with  the  French  government  of  that  day.  Charlevoix  hav- 
ing stated  that  the  mine  was  only  a  league  and  tliree-qaar- 
ters  from  the  mouth  of  the  Terre  Bleu,  made  it  certain  that 
1  was  now  at  that  locality,  and  the  «eam  of  colored  earth 
gave  the  key  to  the  rest.  Le  Sueur's  account  of  the  mine 
being  at  the  foot  of  a  mountain  ten  leases  long,  was  as  idle 
as  the  assertion  that  he  had  obtained  30,000  pounds  of  cop- 
per ore  in  twenty-two  days,  for  there  is  nothing  like  a 
'  mountain  in  the  neighborhood.  The  bluff,  to  be  snre,  rises 
to  the  height  of  about  150  feet  from  the  river;  but  when 
you  have  ascended  it  you  find  yourself  at  the  top  of  a  level 
I>rairie,  so  that  what  might  to  an  inexperienced  traveler 
appear  to  be  a  mountaincus  height,  is  nothing  but  the  sum- 
mit of  the  gorge  which  the  river  has  cut  out."  [Canoe 
Voyage  up  ike  Minnay  Sotor,  Vol-  1  p.  303.] 

With  the  exception  of  an  occasional  mention  of  granite 
in  place,  and  a  very  brief  notice  of  the  red  quartzite  near  the 
mouth  of  the  Waraju  river,  the  foregoing  is  the  only  geo- 
logical note  of  importance  recorded  by  Mr.  Peatherston- 
haugh  on  the  valley  of  the  Minnesota. 

In  the  survey  of  Wisconsin,  Iowa  and  Minnesota  by  Dr. 
D.  D.  Owen,  the  examination  of  this  river  was  committed  to 
Br.  B.  F.  Sbumard.  Dr.  Shumard  and  his  party  ascended 
the  valley  in  canoes  as  far  as  the  Redwood  river,  where  he 
was  attacked  with  pleurisy,  and  was  compelled  to  abandon  the 
further  prosecution  of  the  survey.  This  was  in  June,  1848. 
His  report  exhibits  the  first  attempt  ever  made  to  parallel- 
ize the  rocks  of  the  valley  with  those  of  the  rest  of  the  state, 
and  determine  their  geological  age,  and  their  equivalents  in 
other  states,  by  refereace  to  a  standard  of  comparison. 
That  standard  was  a  nomenclature  adopted  by  the  chief  of 
the  survey,  based  on  the  New  York  survey,  as  follows,  with 
its  equivalents: 
No.  1.    Fomuttion  3,  C.    Corralllne  and  PentameruB  beds  ot  the  Dppor 

MajjCDeslsQ  limestone.    (The  Niagara  group  of  New  Tork.T 
No.  2.    FOTmaiion  3,  B.  Lead-bearlog:  beds  of  the  Tipper  JUagQeslBD 


limestone.    (The  Utica  Slate  and  Hudson  River  group.) 
No.  3.    Fatmalion  3,  A.    Shell-bed.     (The  Trenton  and  Black  River 

llmestooe  of  New  Tork.t 
No,  4.    Formation  2,  C.     Upper,  white  Baccharold  sandstone,  or  St. 

Peter  sandstone. 
No.  S.    F^>rmation  i.  A.  and  B.   Low.  Magneslan  limestone.  (TheCal- 

clferoussandrockorNew  York.l 
No. 6.    Fomatifml.    Lower,  llght-colnred  quattzoseaaadstooe.    (The 

Fotsdam  saudstone  of  New  York.} 
No.  T.    Bed,  drgHlaeeoui  and  ferruginott*  sandttone».     (Supposed  to  be 

a  downward  extension  of  the  Potsdam  sandstone.) 
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01  these  Dr.  Shaniard  recognized  Nob.  3  and  4  at  the 
mouth  of  the  river,  in  the  Fort  Snelling  bluff.  At  Shako- 
pee,  and  thence  to  the  Little  Rapids,  hb  notes  No.  5.  The 
sandstone  at  the  last  place  he  regards  as  belonging  to  a  form- 
ation several  hundred  feet  below  the  white  sandstone  of  No. 
4,  probably  to  No. .6.  At  "white  rock  bluff,"  situated 
on  the  right  bank  of  the  river,  about  six  miles  below  Trav- 
erse des  Sioux,  he  regards  the  exposed  section  to  consist  of 
No.  6,  capped  wrth  No.  5,  about  fifty  feet  of  the  former  and 
fifteen  of  the  latter.  The  same  formations  are  exposed,  at 
intervals,  to  the  mouth  of  the  Blue  Earth  river,  where  the 
section  is  said  to  be  similar  to  that  of  tekiie  rock  bluff- 
Ascending  the  Blue  Earth  river  sis  or  eight  miles  and  od- 
serving  the  same  geological  horizon  as  far  as  he  went,  he 
notes,  subsequently,  two  or  three  ezposui'es  of  No.  6  before 
reaching  the  mouth  of  the  Waraju  river,  one  being  two 
miles  below  the  mouth  of  tbat  stream.  The  re3  qnartzite  at 
the  mouth  of  the  Waraju  he  regards  as  the  lower  beds  of 
No.  6,  more  .or  less  altered  by  metamorphism  where  they 
abut  upon  the  igneous'  rocks.  He  also  notes  conglomerate 
and  granite  outcrops  about  a  mile  in  a  straight  line  above 
the  mouth  of  the  Waraju.  He  mentions  granite  at  Lia  Petite 
Roche,  twenty-five  miles  above  the  mouth  of  the  Waraju,  and 
at  frequent  other  points  before  reaching  the  Redwood.  He 
describes  an  interesting  exposure  two  or  three  miles  below 
the  mouth  of  this  river. 

There  will  be  further  occasion  to  refer  to  Dr.  Shumard's 
report,  since,  although  in  the  main  corroborated  by  the  ob- 
servations of  the  past  season,  additional  facts  have  been 
gathered  which  necessitate  some  change  in  his  parallelisms. 


(b)      THE  TRENTON   LIMESTONE   AND   SHALES. 

After  leaving  the  immediate  vicinity  of  the  mouth  of  the 
river,  this  formation  is  not  seen  again  throughout  its  course, 
consequently  no  new  facts  can  be  given  respecting  its  char- 
acters or  extent,  except  those  noted  in  Dakota  county. 

The  quarry  of  Daniel  F.  Aiken  is  a  mile  and  a  half  north- 
west of  Parmington,  on  sec.  .24  T.  114,  R.  20.  The  beds 
show  a  considerable  disturbance,  and  a  portion  of  the  usual 
building-stone,  belonging  to  No.  4  of  the  section  below,  ap- 
pears to  be  wanting  from  that  cause.  Yet  Mr.  Aiken  is  pc«- 
itive  that  no  greater  thickness  of  No.  4  exists  there  than 
that  seen. 
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Section   at   Daniel   F.   Aiken's  quarry,   ttear   Farmington, 
Dakota  Co. 

No- 1-    Shattered, loose bedB of llmestoDe 5feet. 

No.2.    Shale 6    " 

Ho.  3,    Stone,  which  crumbles  to  shale. 2    " 

No.  4.    The  UlDDeapollsqaarry  stone 4    " 

Total 17  feet. 

In  traveling  south  on  the  Sioux  CTlty  railroad,  from  Fort 
Snelling,  the  form  of  the  brow  of  the  bluffs  of  the  Minnesota 
valley,  appear  to  lose  the  Trenton  on  the  east  side  of  the 
.  river  several  miles  sooner  t^an  on  the  west  side.  On  the 
east  side  the  limestone  extends  about  three  and  a  half  or 
four  miles  above  the  fort.  On  the  west  side  it  seems  to  con- 
tinue in  the  bluffs,  though  bid  from  sight,  for  a  distance  of 
six  or  eight  miles. 

(C)      THE   ST.   PETER  SANDSTONE. 

This,  like  the  Trenton  overlying,  also  disappears  from 
view  soon  after  leaving  Port  Snelling.  Owing  to  its  de- 
structible nature,  it  is  very  rarely  seen  except  when  pro- 
tected by  the  Trenton.  Yet  at  one  other  point  has  it  been 
discovered  in  the  Minnesota  valley.  A  very  interesting  ob- 
servation was  made  at  the  Asylum  quarry,  at  St.  Peter,  in 
Nicollet  county.  The  stone  there  wrought  is  the  first  below 
the  St.  Peter  sandstone,  the  Shakopee  limestone,  the  upper- 
most member  of  the  Lower  Magnesian.  In  the  top  of  the 
quarry,  where  the  workmen  had  stripped  off  the  loose  drift 
materials,  about  two  feet  of  a  white,  friable  sandstone  Ivere 
seen,  with  a  thin  strip  of  green  shale  about  midway  in.it. 
This  lay,  in  place,  over  the  limestone,  and  afforded  the  only 
recorded  observation  ever  made  on  the.  very  base  of  the  St. 
Peter  sandstone.  It  seems  to  maintain  its  strictly  arenace- 
ous character,  or  very  nearly  so,  to  its  very  contact  with  the 
limestone.  This  observation  confirmed  &e  belief,  derived 
from  the  examination  of  the  valley  to  that  point,  that  the 
St.  Peter  and  the  Kasota  quarries  were  in  the  same  horizon 
as  the  Shakopee  quarries,  and  that  they  all  occur  within  the 
first  thirty  feet  below  the  St.  Peter  sandstone. 

A  friable,  white  sandstone,  believed  to  be  the  St.  Peter, 
was  again  observed,  about  two  miles  above  the  mouth  of  the 
Maple  river,  in  the  banks  of  which  it  affords  a  number  of 
exposures.     Those  examined  were  in  the  northeastern  part 
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of  Rapidan  township,  in  Blue  Earth  county,  {T.  107,  R.  27, 
sees.  11,  12  and  13).  It  is  here  underlain  by  about  two  feet  of 
a  greenish-blue  clay,  and  is  associated  with  concretionary 
and  irre^lar  sheets  of  brown  hematite.  In  the  banks  of 
the  Maple,  where  the  Shakopee  limestone  is  exposed  and 
somewhat  quarried,  there  are  occasional  missing  places  in 
tbe  beds  of  that  formation.  If  by  the  action  of  the  river  the 
section  is  kept  clear,  so  as  to  remove  the  drift,  this  bed  of 
clay  can  be  seen  lying  with  distorted  and  dishing  strata  in 
these  Intervals  The  strata  are  sometimes  not  preserved, 
but  the  masses  appear  e»  if  thrust  into  the  excavation  in  the 
Shakopee  limestone,  and  are  very  sandy.  In  other  cases 
the  clay  seems  to  have  been  shaped  in  layers  conformable  to 
the  suriaue  of  the  Lower  Magnesian,  but  unconformable  with 
its  bedding.  At  one  place  the  following  section  can  be 
made  out : 

Section  in  Rapidan,  Blue  Earth  Co. 

No.  I.    Alluvium I5feet. 

No,  2.    Irony  crag  and  impure  Iron  ore 2    " 

No.  3.    Qreeulsh  itedded  ciaj 2    '■ 

Na  4.    Strata  of  Shakopee  llmestoue,  more  or  leas  slatned  and 

encruBtel  with  iron 4    " 

Total 23  feet. 

These  parts  are  arranged,  relatively  to  each  other,  accord- 
ing to  the  annexed  diagram  : 

ffalural  sarfaix. 


The  white  sand  which  here  is  supposed  to  belong  to  the 
St-  Peter,  but  which  may  belong  to  the  Cretaceous,  is  In 
.  some  way  associated  with  this  iron  ore.  It  seems  to  lie  in 
patches,  sometimes  just  below  the  iron,  and  in  other  places 
where  tbe  iron  is  wanting.  It  seems  to  lie  above  the  clay 
or  shale  (No.  3  of  the  section),  its  position  being  the  same 
as  that  seen  at  St.  Peter. 

At  other  places,  a  little  above  the  point  of  the  foregoing 
section,  the  iron  and  sand  are  found  irregularly  mingled. 
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the  iron  occuriag  in  the  form  of  concretioaary  sheets,  at 
least  in  sheets  £at  enclose  cavities.  As  much  as  four  feet 
of  this  sand  can  here  be  made  out,  but  the  clay  layer  can- 
not be  seen. 

At  a  point  a  few  rods  further  up,  this  white  saod  can  be 
seen  in  a  bluff  on  the  left'  bank  of  the  river  (probably  on  sec. 
IS.)  rising  40  or  50  feet,  its  exact  upward  limit  being  hid. 
by  the  drift.  At  the  bottom  of  this  bluff  the  Shakopee 
limestone  is  exposed  in  the  form  of  a  rounded,  water-worn 
■  buttress,  vising  in  a  solid  mass  about  twelve  feet  above  the 
river.  About  this  bare  rock,  which  exposes  not  more  than 
a  square  rod  of  surface,  or  200  square  feet,  are  fallen  pieces  of 
the  iron  ore  mentioned.  The  rock  itself  seems  coated  with 
thin  layerB  of  irony  stone,  which  yet  appear  calcareous. 
No  clay  or  shale,  the  equivalent  of  No.  3,  of  the  last  section, 
can  be  seen.  Overlying  this  iron  and  mingled  with  it,  is  a 
deposit  of  white  sand,  rising,  as  already  s^ted,  about  fifty 
feet.  This  sand  is  so  incoherent  that  one  cannot  ascend  it. 
It  slides  like  drift  sand,  yet  is  perfectly  homogeneous  as  aand, 
without  any  resemblance  to  any  drift  sand.  It  is  purely 
white.  It  is  mainly  massive;  yet  irregular  lines  of  sedi- 
mentation can  be  seen  in  it.  Also  variously  arranged  in  it  are 
little,  thin  deposits  of  shale  which  probably  were  green  till 
faded  and  oxydized.  These  are  sometimes  an  inch  thick, 
but  usually  not  more  than  one- fourth  of  an  inch.  They  are 
in  detached,  lenticular  patches,  and  not  now  plastic,  but 
soapy.  No  fossils  can  be  seen.  It  seems  to  lie  unconform- 
ably  on  the  Lower  Magneaian,  separated  only  by  a  thin  bed 
of  greenish-blue  shade.  (Compare  Oeoiogical  survey  of 
Missouri,  1855-71,  p.  142.) 

At  a  point  a  little  further  along,  this  sand  is  more  presist 
ent,  and  shows  horizontal  bedding,  by  reason  of  the  man- 
ner of  its  falling  down  from  the  bluff.     Beds  3-8  inches. 

In  the  banks  of  the  Watonwan,  at  -Gtarden  City,  in  Blue 
Earth  county,  are  further  exposures  of  the  St.  Peter,  at 
least  of  the  sandstone  already  mentioned  in  Rapldan  on  the 
Le  Sueur.  It  is  here  associated  with  mcye  or  less  clay, 
crag,  and  iron  and  lime  cement.  A  heavy  deposit  of  drift 
crag  may  be  seen  on  E.  T.  Norton's  place,  and  aJso  on  Elder 
A.  Case's  land,  on  the  right  bank,  opposite  Mr.  Norton's. 
Under  the  crag  is  clean  white  sand.  A  little  farther  up  in  the 
bluff  is  red  and  blue  clay,  belonging,  undoubtedly,  to  the 
Cretaceous.  This  crag  is  sometimes  made  up  of  this  white 
sandcemented,  with  littie  gravel,  and  seems  then  to  be  derived 
mainly  from  tjie  St.  Peter,  more  or  less  disturbed  by  drift 
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forces.  It  lies  on  Mr,  Case's  land,  in  a  continuous  layer 
along  the  bluff,  and  projects  like  a  bed  of  rock,  the  inco- 
herency  of  the  underlying  white  sand  causing  it  to  crumble 
out.  Tills  is  also  shown  on  the  north  side  of  Mr.  Case's 
land,  along  the  bluff  where  the  current  of  the  river  has  kept 
the  surface  fresh.  This  sandstone  is  again  e}tposed  in  the 
banks  of  the  river  about  two  miles  above  Garden  City. 

Further  examination  of  the  St.  Peter  was  made  in  Dakota 
county.  An  outlier  of  the  St.  Peter,  situated  in  Sec.  11, 
T.  144,  R.  19  W.,  is  known  as  lone  rock,  owing  to  its 
rising  in  the  midst  of  a  prairie  and  forming  a  very  conspic- 
uous object  for  a  great  many  miles  iu  all  directions.  From 
its  summit,  which  is  about  a  hundred  feet  higher  than  the 
surrounding  prairie,  can  be  seen  toward  the  east,  the  crests 
of  several  other  outliers  of  the  same  stone  within  a  mile  or 
two,  one  of  which  is  known  as  chimney  rock,  while  still 
furtiier  east  the  eye  looks  upon  the  bluffs  of  the  opposite 
,  side  of  the  Mississippi.  Toward  the  south  the  valley  of  the' 
Vermilion  spreads  out  in  a  broad  basin.  Parmington  village 
is  situated  to  the  southwest,  and  the  spacious  grain  elevator 
of  the  station  of  Rosemount  is  a  conspicuous  object  toward 
the  northwest.  The  country  immediately  surrounding  is  a 
treeless  prairie,  for  the  most  part  a  level.  In  the  midst  of 
this  flat  these  knobs  of  the  St.  Peter  rise,  forming  knolls  on 
which,  when  sufBcietltly  turfed,  two  or  three  species  of  oak, 
and  a  variety  of  shrubs,  maintain  a  stunted  growth.  In  the 
rocky  knoll  named  kme  rock  there  is  a  marked  dip  of  the 
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Btrata,  5  to  10  degrees,  near  the  north 
end,  toward  the  south;  besides  irreff- 
ularities  of  sedimentation  that  great- 
ly resemble  dip.  The  rock  rises  in 
tibe  form  of  an  interrupted  ridge,  run- 
ning north  and  south,  and  extends 
about  twenty-five  rods.  The  height 
from  the  surface  of  water  standing 
in  a  little  excavation  on  the  northern 
flank  of  the  bluff,  to  the  base  of  the 
bare- rock  is  12  feet  4  inches,  meas- 
ured by  Mr.  Purber,  by  Locke's  lev- 
el; from  the  lowest  rock  seen  to  the 
top  of  the  rock  is  40  feet  11  inches, 
by  the  same.  There  are  indications 
on  the  top  of  the  rock  that  the  form- 
ation did  not  extend  much  higher. 
The  grains  are  coarser,  and  the  lin- 
'  ing  cement'  is   more   abundant.     The 

weather  has   also  caused  it  near  the 
top  to  show  thin  beds  of  one  half  to 
'  one  and  a  halt  inches.     The  rock  is 

■>w  about  20  feet  wide  at  the    northern 

*^^V        end,  but  tapers  to  two  or  three  feet; 
^^j       then  swells  out  in  a  sort  of  zigzag 
— -^       ridge,  and  after  one  or  two  interrup- 
tions, disappears  under  turf  on  which 
grow   shrubby  oaks.     The    southern 
extremity  is   rocky   again    like    the 
northern.      The  dip  mentioned  only 
mSU^^  shows   at  the  northern  extremity  of 
^/  the  ridge,    lo  ihe  valleys  about,  the 
^Cr      drift  prevails,  and  boulders  may  be 
¥^^       seen.     The  adjoining  diagram  shows 
f  the  form  and  winding  contour  of  the 

\  ridge. 

\  Another  of  these  outliners  is  known 

\  as  Castle  Rock.     It  is  situated  in  sec. 

I  32,  T.     113,    N..    R   19    W.,    Dakota 

J!  county.      The     following    diagrams 

^--'  show  the  elevation  and  aspect  of  this 

!*  rock  from  the  west,  south  and  south- 


ir"   who  bad  vistletl  It. 
ircea  ot  Le  Oraod  Ores 
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View  of  castle  rock  from  ihe  west 
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View  of  castle  rook  from  ihe  south-eaat 


There  is  another  exposure  of  the  St.  Peter  on  sec.  22,  T. 
114  N.,  R  19  W.,  about  a  mile  and  a  half  west  of  Empire 
City,  in  Dakota  county,  within  the  river  bluffs  of  the  Ver- 
milion, and  CD  the  north  side  of  the  immense  slough  that 
lies  on  that  side  of  the  river.  It  is  somewhat  quarried  for 
foundation  stone.  The  beds  exposed  are  under  about  two 
feet  of  drift,  and  about  twelve  feet  above  the  level  of  the 
slough.  They  lie  horizontal.  This  indicates  that  the  whole 
vaUey  of  the  Vermilion,  at  that  point,  where  it  is  said  to 
have  its  greatest  width,  is  wrought  in  that  sandstone. 

(d)      THE  SHA.KOPEB   LIMESTONE. 

This  limestone  belongs  to  the  great  Lower  Magnesian 
formation  and  is  the  uppermost  member  of  it.  In  ascending 
the  Minnesota  valley  its  first  outcrop  Is  seen  at  Shakopee,  in 
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Scott  county,  where  it  is  wrought  for  quicklime.  It  is  again 
expceed  at  LouiBville,  in  the  same  county,  five  miles  above 
Shi^opee.  A  short  distance  above  Louisville  it  recedes 
from  we  river,  and  the  underlying  sandstone,  seen  at  Jor- 
dim,  oomes  to  the  surface  with  a  gentle  dip  to  the  N.  or  N. 
N.  E.,  forming  the  "little  rapids"  in  the  river,  and  affording 
a  useful  building-atone  at  tne  quarries  at  Jordan.  lii  turn 
this  sandstone,  by  the  same  dip.  Is  driven  back  from  the 
immediate  valley,  and  a  lower  limestone  is  seen,  as  at  St. 
Lawrence,  having  different  physical  characters,  yet  belong- 
ing to  the  great  Lower  Magnesiau. 

At  Ottawa  and  Kasota,  as  also  at  St.  Peter,  the  Shakopee 
limestone  has  returaed.  It  thence  continues  in  the  valley 
of  the  Minnesota,  sharing  its  banks  with  the  underlying 
Jordan  sandstone,  to  Mankato,  where  a  fine  exposure  of  the 
beds  of  both  may  be  seen.  As  the  rivQC  there  changes  its 
direction  it  soon  passes  away  from  the  area  of  the  Shakopee 
limestone,  although  there  are  several  fine  outcrops  ou  the 
Bine  Earth,  and  on  its  tributaries  the  LeSueur,  the  Cobb 
and  the  Maple,  as  far  south  as  the  township  of  Bapidan.  It 
is  also  exposed  on  the  Watonwan,  at  Garden  City,  and  gives 
rise,  as  at  other  places  in  the  same  township,  to  valuable 
mill  sites. 

This,  in  general,  is  the  course  of  the  Shakopee  limestone. 
It  has  formerly  been  supposed  to  represent  the  whole  of  the 
Lower  Magnesian,  or  For.  2  of  Dr.  Owen.  Its  thickness  is 
about  70  feet.  The  underlying  sandstone  is  about  50  feet 
thick.  The  thickness  of  the  next  member  of  the  Lower 
Magnesian  has  not  yet  been  made  out.  It  is  visible  at  St. 
Lawrence,  in  Scott  county,  and  at  Judson,  in  Blue  Earth 
county.  This,  it  will  be  observed,  is  not  in  keeping  with 
the  age  given  the  Jordan  sandstone  by  Dr.  B.  F.  Shumard. 
He  referred  the  sandstone  at  little  rapids,  and  that  underly- 
ing the  limestone  at  Mankato,  to  For.  1,  of  Dr.  Owen's  series, 
which  he  made  the  equivalent  of  the  Potsdam,  of  New  York. 
The  Lower  Magnesian,  however,  in  the  bluffs  of  the  Missis- 
sippi, at  "Winona,  and  at  other  points,  is  over  two  hundred 
feet  thick.  In  approaching  St.  Paul  its  thickness  grows 
no  less.  It  would  be  a  singular  phenomenoa,  to  say  the 
least,  if  at  Shakopee,  less  than  forty  miles  from  Hastings 
where  it  has  its  full  development,  it  should  have  become  re- 
dnfl^  to  less  than  seventy-five  feet.  The  existence  of  a 
heavy,  calcareous  formation  below  the  Jordan  sandstone, 
demonstrated  by  the  observations  of  the  past  season,  as  de- 
tailed in  the  following  pages,  proves  beyond  all  question 
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that  the  Jordan  sandstone  has  been  erroneously  referred  to 
the  PotBdam  age.  The  Shakopee  limestoDe  also  maintains 
a  distinct  horizon  in  passing  to  the  east.  It  was  seen,  in  the 
season  of  1872,  at  Quincy,  in  Olmsted  couaty,  and  was  men- 
tioned in  the  report  of  progress  for  that  year  (page  82). 

This  assignment  of  the  Jordan  sandstone  to  the  great 
Lower  Magnesian  formation  is,  on  the  other  hand,  in  har- 
mony with  the  reports  of  the  Missouri  geologists  who  de- 
scribe that  formation  as  made  up  of  a  series  of  alternating, 
yet  constant,  calcareous  and  arenaceous  members.  To  what 
extent  the  lower  part  of  the  Lower  Magnesian  may  be  thus 
subdivided,  and  whether  it  corresponds  to  any  extent  with 
the  Missouri  subdivisions,  it  is  not  now  possible  to  say. 

Section  (U  Shakopee,  in  Scott  county. 

No.  1.  Can  hardly  be  separated  from  the  rest,  but  seems  more 
shattered  and  thlQuer  bedded.  ItalsocootalDBSoroe 
chert.  It  Iscrystalllne  and  porous,  with  no  regularity 
of  bedding 6-8  feet 

No.  2.  Aq  Irregular  laj^er  of  sandstoQe.  or  of  very  sand;  lime- 
stone, used  for  building-stone,  making  some  good 
faces:  beds  about  S  iDches 2  feet 

No.  3.  Bather  heavier  beds  of  hard  gray  limestone,  of  a  mag- 
neslao  texture  and  feel.  These  beds  are  sometimes 
cracked  and  checked  In  all  directions,  and  pass  into 
fine-grained  patches,  aod  then  thicken  again.  These 
thin  beds  are  not  infrequently  wavy  or  contorted 
witbin  the  mass.  Purgatories  are  also  common  in 
tbe  face  of  the  bluff  through  all  the  parts 10-12  ft. 

Section  at  Loui3ville,  Scott  county. 

The  quarry  of  Mr.  G.  Baptiste  Contre  shows  a  much  dis- 
turbed and  shattered  condition  of  the  layers,  with  frequent 
green  stains  as  if  of  carbonate  of  copper.  No  constant  gen- 
eral section  of  the  bedding  can  be  given,  but  the  lower  eight 
or  ten  feet  are  of  a  reddish  color  and  in  heavier  beds,  "niis 
quarry  shows  very  evidently  the  effect  of  volcanic  upheaval 
or  disturbance.  In  general  it  bears  a  close  resemblance  to 
the  stone  seen  at  Shakopee.  Twenty  feet,  more  or  less,  can 
be  seen.  The  quarry  is  in  a  bluff  or  terrace,  facing  the 
river,  yet  is  separated  from  the  river  by  another  terrace  of 
the  same  height,  made  of  the  same  layers  of  rock,  facing 
away  from  the  river.  This  latter  rises  as  an  island,  abOut 
30'feet  above  the  river  bottom. 

The  same  rocH  is  more  or  less  exposed  in  the  road  from 
Shakopee,  for  a  mile,  before  reaching  Louisville.  At  Sha- 
kopee— and  tbe  same  is  true  most  of  the  way  to  Louisville — 
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this  limestoDe  is  the  cause  of  a  distinct  terrace,  which  rises 
aboat  20  feet  above  the  bottoms.  On  the  surface  of  this 
terrace  a  great  many  boulders  of  northern  origin,  often  re- 
markably large,  are  strewn,  the  close  proximity  of  the  iwsk 
preventing  them  from  disappearing  in  the  thin  alluvium. 
As  the  direction  of  the  river  seems  not  to  coincide  with  the 
direction  of  the  strike  of  the  limestone,  it  soon  passes  on  to 
the  belt  of  the  sandstone  seen  in  the  little  rapids^  and  at 
Jordon,  the  transition  from  the  former  stone  to  the  latter 
being  indicated  by  a  change  in  the  character  of  the  river 
bluffs,  and  the  terrace  already  mentioned.  A  short  distance 
below  the  mouth  of  Sand  creek  the  limestone  affords  an 
exposure  in  the  right  bank  of  the  river,  while  the  creek 
itself  Is  on  the  sandstone.  The  sandstone  there  is  the  only 
rock  visible  in  the  river,  as  far  as  to  St.  Lawrence,  which  is 
in  T.  114,  R.  24,  Scott  county.  The  limestone  there  ex- 
posed lies  below  the  sandstone,  and  will  be  described  in  an- 
other place.  With  the  exception  of  a  slight  exposure  a  mile 
or  two  below  Belle  Plaine,  and  another  near  Blakeley,  the 
rock  is  not  seen  again  on  the  east  side  until  reaching  white 
roeik  hluff,  at  Ottawa.  On  the  west  side  about  a  mile  be- 
low the  J essenland  church  {see.  13,  T.  118,  R.  26)  there  ia  a 
low  outcrop  of  the  lower  limestone  in  the  river  bottoms. 

At  Ottawa,  in  Le  Sueur  county,  the  Shakopee  stone  has 
fuUy  returned,  and  affords  a  very  fine  outcrop,  rising,  with 
the  underlying  sandstone,  to  the  hight  of  about  70  feet 
above  the  river,  and  causing  as  at  ShEkkopee  a  broad  terrace, 
oa  which  the  village  stands. 

Sections  at  Ollaxca,  Le  Sueur  county,     (o)     Quarry  of 
John  P.  Rinshea. 

No.  1.    FawD-colo red,  arenaceous  limestone  In  eveo  beds  that 

correfipoDdiauDdulatloDswiththeuppersurfaceoflfo.  3    4  ft. 

Ko.  2.  tjandstoDe  with  a  calcareous  cement;  of  a  lighter  color, 
and  coriespondlDK  In  uodulatlons  with  the  surface  of 
No.  3  2tt.? 

No.  3.  Magneslan  limestone,  very  much  like  the  Shakopee 
stone,  holdlni;  greeo  clayey  dcpoeits;  in  lenticular  and 
Irregular  beds;  the  surface,  freshly  uncovered  by  the 
removal  of  the  beds  of  No.  2,  has  much  the  appearance 
of  belQff  weathered,  rising  and  falling  at  gradual  angles 
and  causing  the  overlying  members  to  have  correspond- 
ing undulations.  Not  well  seen  here.  Said  to  be S  ft. 


Total.. 


Other  quarries  showing  nearly  the  same  composition  of 
laiyers  as  Riasbed's,  are  owned  by  Levi  Case  and  Charles 
Schwartz. 
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(b.)  At  Rinshed's  lime-kiln. 


Nearer  the  river,  at  Ringhed's  kiln,  the  underlying  sand- 
stone can  be  seen.  In  this  section  there  is 'exhibited  either 
a  fault  or  an  instance  of  unconio]:mability  in  the  bedding. 
The  relation  of  the  sandstone  to  the  limestone  may  be  best 
exhibited  by  the  following  diagram: 

Diagram  showing  ike  relation  of  the  limestone  to  the  sand- 
stone, at  Ottawa,  Le  Sueur  county. 


^n^sssss 


HorlzoDtal  luyenof  whl 


About  ten  rods  below  this  kiln,  near  another  old  kiln  built 
by  excavating  in  the  sandstone  along  the  bluff,  the  following 
section  may  be  seen: 

(c)     Ten  rods  below  Rinshed's  lime-kiln. 

No.  1.  Lime-stone,  fawn-colored,  in  undulating  beds;  beds 
two  or  three  inches  of  as  thick  as  one  or  two  feet, 
apparently  dlsturtKd 15  feet. 

No.  2.    Sandstone,  as  at  Rinshed's  kiln,  undisturbed,  seen. . .  25  feet. 

Just  back  from  the  bluff  where  the  last  section  was  taken, 
is  the  opening  that  furnishes  stone  for  the  kiln.  The  lime- 
stone here  appears  like  that  at  the  bluff. 

The  whole  of  these  exposures  make  up,  in  general,  one 
irregular  stratum  of  limestone,  with  sandy  patches  and  lay- 
ers occurring  indiscriminately,  and  should  not  be  divided 
generally  into  different  members.  The  sandstone  underly- 
ing, however,  has  an  uneven  upper  surface,  due  perhaps,  to 
the  violence  of  the  latest  sedimentation,  instead  of  upheaval, 
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before  the  disposition  of  the  limestone.  There  is  no  other 
way  except  that  of  supposing  a  fanlt,  or  an  instance  of  un- 
conformability  within  the  Lower  Magnesian,  to  account  for 
the  position  of  the  heavy  bed  of  limestone  exposed  so  far 
below  the  top  of  the  sandstone  at  Rinshed's  kiln. 

A  little  more  than  a  quarter  of  a  mile  below  Rinshed's  kiln, 
a  little  ravine  crosses  the  beds,  showing  the  upper  portion 
of  the  sandstone,  as  follows: 

(d)    Section  in  the  sandstone  at  Ottawa. 

ISO.  1.  Bed,  hard  saodstone,  in  one  beavy  bed,  exactly  like 
tbst  fa  tbe  cut  oDtbe  Sioux  City  R.B.  near  Louis- 
ville.  ,      1  foot, 

TSo.  2.    White  saadrock,  like  that  Id  the  railroad  cub  Dear 

Louisville seen     2-3  feet. 

The  observations  made  at  Ottawa  throw  much  light  on 
the  relation  of  the  limestone  there  with  that  at  Shakopee, 
thus — 

Shakopee  limestone— Ottawa  llmeetoce. 
LoulBTllle  kilns — — Ottawa  kllas. 
Jordan  sandstone..  .^Ottawa  sandstone. 

At  St.  Peter  the  quarry  near  the  asylum  exposes  the 
uppermost  layers  of  the  Shakopee  limestone.  Owing  to  the 
work  going  on  in  the  finishing  of  the  asylum  building,  a 
fine  opportunity  is  here  afforded  for  seeing  these  beds  in 
their  best  estate.  The  beds  are  here  very  regular,  differing 
very  much  from  the  thin  and  confused  bedding  at  Shakopee, 
and  in  the  deep  openings  they  seem  to.  be  all  very  heavy. 
Indeed,  in  the  face  of  the  quarry  the  bedding  can  hardly  be 
discovered.  It  seems  almost  massive.  Yet  on  quarrying 
the  stone  it  parts  along  certain  horizontal  planes  that  must 
be  bedding  planes.  Some  faces  show  five  feet.  Other  beds 
are  two,  and  three,  and  four  feet.  The  upper  four  feet  are 
checked  into  beds  of  two  to  four  inches  by  the  weather.  It 
is  rather  darker,  when  first  quarried,  than  the  Kasota  stone, 
but  has  the  same  general  cast  of  color.  It  seems  sometimes 
to  have  a  brownish  tinge.  The  amount  seen  here  is  about 
twenty-flve  feet. 

In  tite  banks  of  the  river  at  St.  Peter,  the  sandstone,  cor- 
responding to  that  already  described  at  Ottawa,  can  be  seen, 
forming  perpendicular  or  Overhanging  bluffs  fifteen  feet  or 
more  in  hight. 

On  the  terrace  formed  at  St.  Peter  by  these  rocks,  other 
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quarries  have  been  opened  by  Albert  Knight,  and  by  others, 
but  none  exhibit  the  characters  of  the  foimatlOQ  so  fully  as 
that  at  the  asylum. 

Across  the  river  from  St.  Peter,  and  about  a  mile  toward 
Kasota,  is  another  exposure  of  the  limestone,  in  a  bluff  along 
the  roadside.  It  seeirs  here  to  be  more  shattered  and  irreg- 
ular, and  like  the  Shakopee  stone.  Lime  burned  near  here 
cannot  be  distinguished  from  the  Shakopee  lime.  About 
eighteen  feet  are  seen,  the  lower  part  being  in  good  heavy 
beds.  The  upper  surface  is  waterworn,  and  in  the  openings 
the  Cretaceous  has  been  deposited. 

Geo.  C.  Clapp's  lime  Iciln  and  quarry  are  five  miles  below 
Makato,  on  sec.  17,  township  of  Kasota,  within  the  main 
drift  bluffs  of  the  Minnesota,  but  on  the  terrace  formed  by 
the  Shakopee  limestone,  and  about  a  mile  from  the  river. 
His  quarry,  located  near  his  kiln,  exposes  a  fine  gray  lime- 
stone, about  two  feet  thick,  sometimes  less  or  more^  grad- 
uating into  the  Shakopee  stone  which  underlies.  It  is  very 
firm,  little  porous,  and  contains  Ortkis,  at  least,  and  afEords 
the  finest  and  purest  limestone  hitherto  seen  in  the  Shako- 
pee stone.  It  must  be  regarded  as  the  upper  portion  of  the 
Shakopee.  This  fine,  compact  texture,  and  gray  color,  are 
not  continuous  in  the  same  horizon,  in  other  places  the  harsh 
magnesian  grain  and  arenaceous  quality  existing  in  the  same 
beds-  Running  along  the  river  for  several  miles,  sometimes 
touching  the  river  and  sometimes  exposed  back  of  islands 
that  show  the  same,  this  limestone  forms  a  bluff  of  solid 
beds.  AlthoQgh  there  is  usually  a  heavy  talus  covering  the 
foot  of  this  bluff,  yet  at  several  points  the  identity  of  this 
horizon  with  that  at  St.  Peter,  and  hence  with  that  at  Sha- 
kopee, is  fully  estaislished  by  the  exposure  of  the  underlying 
sandstone.  It  is  seen  at  a  point  alsout  twq  miles  below  Mr. 
Clapp's  farm.  This  bluff  shows  a- good  stone,  as  at  St.  Peter 
and  Kasota,  but  is  not  much  quarried.  Perhaps  it  is  more 
arenaceous  in  patches.  It  is  blotched  with  whiter  spots,  and 
with  soft  chert. 

Another  fine  exposure  of  this  geological  horizon  is  visible 
about  a  mile  and  three-quarters  below  Mankato,  on  the  same 
side  of  the  river.  The  place  here  referred  to  is  that  some- 
times known  as  hurricane  bend,  although  the  point  so 
named  by  steamboat  captains  is  said  to  be  about  four  miles 
further  down  the  river.  The  section  here  exposed  is  the 
same  as  at  Clapp's,  and  also  the  same  as  at  Makato,  but 
here  there  is  an  observ^  thickness  of  sandstone  amounting 
to  forty-five  feet,  somewhat  hid  by  debris.      This  equiv- 
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alency  is  uiimistakable,  since  the  bluff  can  be  traced  nearly 
all  the  way  to  Clapp's,  and  since  between  here  and  Mankato, 
besides  the  continaance  of  the  same  surface  features — the 
wide,  stony  prairie  formed  by  the  terrace,  the  uniform  alti- 
tude of  the  terrace,  and  its  striking  similarity  to  the  terraces 
at  St.  Peter,  Kasota,  Ottawa  and  Shakopee — the  actual  con- 
tinuity of  the  formation  can  almost  be  traced  out  by  expo- 
sures of  the  rock. 

In  the  report  of  progress  for  1872,  the  section  at  Max- 
field's  quarry  at  Mankato  was  given  (p.  83)  covering  61 
feet  of  the  Shakopee  limestone.  The  further  examination 
of  this  locality,  and  of  the  river  bluffs  for  several  miles 
below,  during  the  season  of  187S,  makes  it  desirable  to 
unite  the  sections  observed  in  one  general  section, as  follows: 

Section  at  Mankato,  in  Blue  Earth  county. 

No.   I.    Porous  m^nesian  limestOQe,  cot  used 4-6  ft. 

No.   2.    Coarse,  friable  saodatoDe 2-4  ft. 

No.   3-   Magnesian  llmeatone  burned  for  Itme.  2  ft. 

No.   4.    Calclferoua  sandstone,  Id  heavy  beds,  of  various  erain 

and  texture,  sometimes  mottled,  quarried  for  bulldlDK    30  ft. 

No.  .5,    Upper  shale  bed,  arenaceous  and  mottled  with  red 2-3  ft. 

No.   6.    Calctferoua  saodstone.  generally  used  as  a  cut-stone, 

compact  aodeveo  grained 4  ft. 

No.   7.    Bough  and  Irregular  maguestan  Umestoue,  Bomewbat 

arenaceous,  but  unfit  for  cutting 10  ft. 

No.    S.    Lower  shale  bed;  very  much  the  same  as  the  upper 2  ft. 

No.   9.    One  heavy  bed,  gCDerally  good  for  cut-stooe 3  ft. 

No.  10.    Irregular  and  sandy  bed;  more  or  less  cavernous  and 

porous,  Ita  lower  three  or  four  Inches  In  thin  chips, 

UDegralaed,  andstalDed  with  Irou 3  ft. 

No.  II.    Jordan  sandstone,  seen  about 45  ft. 

Total  of  the  Shakopee  limestone,  about 65  ft. 

From  Mankato  toward  the  mouth  of  the  Blue  Earth  river, 
theShakopee  limestone  is  seen  at  frequent  places,  forming 
precipitous  mural  faces,  capping  the  underlying  sandstone; 
the  two  united  making  bluffB  that  rise  from  seventy-five  to 
a  hundred  feet.  These  exposures  are  mostly  on  the  right  - 
bank,  but  there  are  also  elevated  islands  in  the  river,  or  at 
least  elevated  portions  in  the  area  6f  the  bottom  land,  that 
present  similar  perpendicular  rocky  tjluffs  on  one  or  more 
sides.  These  exposures  extend  somewhat  beyond  the  mouth 
of  the  Blue  Earth.  The  Blue  Earth  has  cut  its  passage 
through  this  rim  of  rock,  at  the  point  of  its  debouchure 
upon  the  Minnesota  bottom  land,  and  on  its  right  banlc,  at 
the  place  of  the  crossing  of  the  St.  Paul  and  Sioux  City  R. 
K.,  a  series  of  interesting  observations  were  made.     Before 
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reaching  tiiis  point,  however,  in  following  the  highway 
from  Mankato  to  South  Bend,  hot  on  the  east  side  of  tJie 
bridge  over  the  Blue  Elarth,  the  Sbakopee  limestone  is 
exposed  in  a  recent  ezcavation  by  the  side  of  the  road,  in 
Uie  removal  of  the  Cretaceous  clay,  which  is  seen  there  to 
overlie  it  unconformably.  The  limestone  here  shows  the 
'effects  of  long  exposure  to  the  weather,  and  the  action  of 
water  in  the  form  of  waves,  probably  those  of  the  Cretaceous 
ocean,  prior  to  the  deposition  of  the  clay.  A  much  better 
example  of  the  same  effects  may  be  seen  a  little  further 
south,  just  before  the  crossing  of  the  Blue  Earth  by  the 
Sioux  City  B.  R. ,  where  the  grade  is  cut  into  the  rock  for 
several  rods  before  reaching  the  river.  The  old  Silurian 
surface  is  here  very  much  weathered,  and  coated  with  iron 
peroxide,  the  nooks  and  openings,  and  all  sheltered  places 
being  filled  with  the  fine,  plastic  but  bedded  greenish  clays 
of  the  Cretaceous  age;  the  drift  gravels  and  sand  overlying 
both.  These  phenomena  are  alluded  to  again  and  more  fully 
discussed  under  the  head  of  the  Cretaceous. 

Passing  from  the  mouth  of  the  Blue  Earth  south,  towards 
the  Red  Jacket  flouring  mills,  occasional  exposures  of  the 
Shakopee  stone  are  met  with  Eilong  the  highway  and  in  the 
railroEMl  cuts  (Minn,  and  Northwestern  R.  E.),  for  about 
three  miles.  The  Red  Jacket  mills  are  on  the  Lie  Sueur 
river,  four  miles  south  of  Mankato. 

On  the  Maple,  near  its  union  with  the  Le  Sueur,  in  sec- 
tions 11,  12  and  13,  township  of  Rspidan  (107,  27,),  Blue 
Earth  county,  quarries  that  are  feebly  run,  are  owned  by 
Barney  Simmons,  Samuel  Michael,  and  by  Messrs.  AveriU, 
Culver.  Wood  and  Allgrain.  These  quarries  reach  about 
two  miles  above  the  mouth  of  the  Maple,  and  are  in  the 
same  horizon  as  the  Mankato  quarries.  The  stone  occurs  in 
horizontal,  heavy  beds,  along  the  low  banks  of  th©  river, 
exposing  25  or  30  feet.  Some  mention  has  been  mikde  of 
the  Shakopee  Htone  at  this  place  in  describing  the  sandstone 
there  seen  to  overlie  it,  and  supposed  to  be  the  St.  Peter. 
■  (See  p.  133). 

The  Shakopee  limestone  is  exposed  at  Garden  City,  in 
Blue  Earth  county,  in  the  banks  of  the  Watonwan  river. 
Mr.  S.  M.  Folsom  owns  a  slight  exposure  which  is  some- 
what worked,  situated  in  the  low  bank  of  the  river,  near  the 
water.  At  the  mill  dam,  just  above  the  highway  bridge,  it 
may  be  seen,  exposed  in  a  rough  and  very  irregular  outcrop, 
in  the  midst  of  the  river,  forming  a  rocky  island.      It  here 
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presents  lai^e  cavities,  and  sometimes  a  breccia.     The  beds 
are  thick,  and  lie  in  a  short  synclinal,  as  illustrated  below. 

Synclinal   in   ike   Skakopee    limealone,  at  Qivrden  City,  in 
Blue  Earth   county. 


This  synclinal  is  not  believed  to  be  anything  that  affects 
the  general  dip  of  the  formation,  but  an  illustration  of  the 
irregularity  that  it  sometimes  presents  in  its  bedding.  A 
similar  phenomenon  was  noted  in  respect  to  this  limestone, 
at  Ottawa,  in  LeSueur  county.  It  is  a  structure  very  com- 
mon in  the  Waterlime,  of  the  Upper  Silurian,  seen  in  north- 
western Ohio. 

This  exposure  of  the  Shakopee  limestone  has  very  much 
the  general  character  seen  at  Shakopee.  In  the  roughened 
upper  surface  the  usual  gasteropod,  seen  also  last  year  at 
Rochester,  in  Olmsted  coanty,  was  seen  at  Garden  City, 
{Euompkalus. ) 

(e)      THE  JORDAN  SANDSTONE. 

This  name  is  here  applied  to  that  member  of  the  Lower 
Magnesian  which  immediately  underlies  the  Shakopee  time- 
stone.  As  has  already  been  stated,  it  has  been  referred  by 
Dr.  B.  F.  Shumard  to  the  Potsdam  sandstone  or  formation 
1,  of  Dr.  Owen's  series.  The  observations  of  the  past  seaeon 
have  disclosed  the  fact  that  it  is  only  about  fifty  feet  in 
thickness,  and  is  underlain  by  another  great  limestone  form- 
ation which,  while  it  differs  considerably  from  the  Shakopee 
stone,  is  still  a  magnesian  limestone,  and  belongs  to  the 
same  great  series. 

This  stone  is  first  seen  in  ascending  the  Minnesota  valley, 
so  far  as  at  present  known,  at  the  "little  rapids,"  near  the 
city  of  Carver,  in  Carver  county.  It  here  causes  a  fall  of 
about  seven  feet,  divided  between  two  separate  rapids.  The 
lower  rapid  has  a  fall  of  about  four  feet.  The  upper  is  about 
.  half  a  mile  further  up.  The  stone  is  thick  bedded  and 
coarse-grained.  A  few  rods  above  the  upper  rapid  it  is  ex- 
posed in  the  right  bank,  showing  about  six  feet  in  nearly 
horizontal  beds.    This  sandstone  was  penetrated  in  sinking 
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&  well  at  Louisville,  after  passing  through  the  Shakopee 
limestoDe,  the  thickness  of  over  twenty  feet.  Passing  along 
the  public  road  from  Louisville  to  Jordan,  the  strike  of  the 
sandstone  can  be  seen  by  outcrops,  in  the  form  of  stony 
islands,  in  the  river  bottoms,  and  by  exposures  near  Dooley- 
ville.  Where  the  public  road  crosses  "Van  Oser's"*  creek, 
a  short  distance  above  DooleyviUe,  it  has  a  dip»of  10  or  15 
degrees  toward  the  W.  N.  W.  About  twenty-five  feet  can 
here  be  made  out  in  passing  along  the  stream  from  a  short 
distance  above  the  road  to  the  crossing  of  the  St.  Paul  and 
Sioux  City  R-  R.  It  is  in  heavy  beds  and  is  coarse-grained. 
It  is  full  of  seams  and  checks,  presenting  some  appearance 
of  dip  in  difFerent  directions.  Some  of  the  seams,  or  lines 
of  apparent  bedding,  run  nearly  perpendicular,  but  they  do 
not  have  a  constancy  that  shows  dip.  The  operation  of  the 
stream  is  such  as  to  biing  out  the  bedding,  by  the  wearing 
away  of  the  softer  layers,  so  as  to  indicate  dip  in  the  direc- 
tion already  stated. 

Near  the  railroad  bridge  over  Van  Oser's  creek,  and  in  the 
public  road,  this  sandstone  is  oonglomeritic  and  broken.  It 
shows  the  effect  of  heat.  The  bedding  is  disturbed  and  even 
fractured,  the  openings  having  been  again  filled  with  coarser 
materials  and  some  pebbles.  Some  parts  of  it  are  highly 
ferruginous,  so  as  to  make  an  impure  iron  ore  which  ie 
black.  These  characters,  however,  are  confined  to  a  very 
small  area,  not  being  seen  over  more  than  tjiree  or  four 
square  yards,  making  a  mound-like  prominence  that  rises 
two  or  three  feet  above  the  level  of  the  rest  of  the  bedding, 
which  is  bare  for  some  rods  about. 

About  a  mile  above  the  crossing  of  Van  Oser's  creek,  the 
St.  Paul'  and  Sioux  City  R.  R.  cuts  through  sandstone 
which  may  be  somewhat  below  the  i>ed&  last  mentioned. 
The  upper  part  of  this  may  be  regarded  as  belonging  in  the 
section  at  the  creek.  This  cut  is  composed  of  the  following 
parts: 

No.  1.  Hard  (yet  within  friable)  Bandstone,  la  one  bed,  of  a  red- 
dish color,  which  resembles  the  color  of  the  Shaliopee 
stone  near  the  bottom  of  the  sectloa  at  Louisville 3  ft. 

No.  2.    Fine,  incoberent,  white  saodroclc,  massive;  seen  five 

feet,  may  amount  to. 10  ft. 

Directly  east  of  this  cut,  across  the  public  road.  No.  1 
above,  which  is  supposed  to  be  the  same  as  the  sandstone- 
seen  in  Van  Oser's  creek,  outcrops  so  as  to  show  15  or  20 
*  Tbla  IB  corrupted  rroiu  Vud  Ostetliaus. 
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feet.  It  causes  a'  considerable  knoll,  where  huge  blocks 
foar  or  five  feet  thick  are  checked  loose  by  the  weather  and 
removed  from  the  general  mass.  This  is  a  favorable  place 
for  quarrying. 

At  Jordan,  three  and  a  half  miles  above  this  place,  this 
sandstone  affords  its  typical  outcrop.  It  occurs  in  Sand 
creek,  about  a  half  mile  al>ove  the  village.  Quarries  here 
are  owned  by  John  Volk,  and  by  Wosanick  and  Loniacheck. 
The  general  section  obtainable  from  the  various  outcrops 
along  this  creek  has  been  described.*. 

Section  at  Jordan,  Scott  county. 

Na  1.    Sandrock,  bufflsh,  quite  ferruKinoua,  thick-bedded,  seen 

at  the  mill 6  feet. 

No.  2.  Saodrock,  ferruginous,  thin  and  irregularly  l>edded,frla- 
ble  and  diaentegratiag,  with  many  ferruginous  seams, 
cruste  aud  concretloQB.    Id  quarry 3  feet. 

No.  3.  Sandrock,  Irregularly  wbltisbor  ferruglDous,  heavy-bed- 
ded, obliquely  and  beautifully  banded  with  hoc 
streaks  and  laminae.    In  quarry 12  feet. 

No.  4.    Sandrock,  butHsh,  similar  to  No.  3,  but  thinner  bedded. 

In  the  quarry 8  feel. 

No.  5.    Sandrocki  hard  and  ferruginous  above,  soft,  friable  and 

bufQsh  red  below.    Falls  of  Sand  creek 10  feet. 

No.  6.    Sandrock,  whitish,  compact.    Id  the  beer  vaults,  seen..  12  feet. 

Iq  the  bed  of  the  creek,  near  the  breweries,  this  stone 
seems  somewhat  calcareous.  It  is  of  a  reddish  color  and 
slightly  porous,  while  the  quarried  stone  shows  generally  a 
white  color,  except  where  irony  water  'ha&  rnsted  the  inter- 
laminations,  presenting  then  a  streaked  section  of  rust  and 
white.  The  bedding  in  the  creek  is  also  thinner.  Although 
the  foregoing  section  makes  up  a  thickness  of  51  feet  for 
this  sandstone  as  exposed  at  this  place,  the  observations  of 
the  survey  do  not  warrant  the  assignment  of  that  aggregate 
thickness  to  the  outcrops  there.  Some  of  the  localities 
named  being  regarded  as  on  the  same  geological  horizon. 
The  jfeneral  aniformity  of  characters  makes  it  difGcult  to 
jndge  how  much  of  the  bedding  at  one  place  may  be  Included 
in  me  outcrop  at  another ;  but  twenty-five  or  thirty  feet 
woold  probably  cover  the  thickness  exposed. 

The  next  ^own  exposure  of  this  stone  is  at  Ottawa, 
where  it  underlies  a  considerable  thickness  of  the  Shakopee 
limestone.  The  geology  of  this  place  has  been  given  in 
treating^  of  the  Shakopee  limestone.     The  interesting  ob- 

*Ret>ort  of  a  gtrAngteoi  nlrrev  a/  the  nlcfnlli/  of  Belit  Plaint.  SenU  Co..  Minn.  By 
Alexander  Wlnohell.  In  this  report  the  name  of  Jordan  tandttont  was  first  applied 
to  tbis  stone>  although  BtUl  regsfded  as  ot  the  FotadBui  age. 
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servation  was  there  made  of  a  local  oncotaormabillty  in  the 
ILmeBtoiie,  with  the  Jordan  sandstone.     (See  p.  HI). 

From  Ottawa  to  Maokato,  this  sandstone  may  be  seen  at 
nearly  all  places  where  the  Shakopee  limestone  is  exposed. 
It  is  apt  to  be  somewhat  covered  by  debris,  as  it  lies  at  the 
base  of  the  contiouous  bluffs  that  these  two  formations  cause 
throughout  that  part  of  the  Miouesota  valley. 

Near  the  Red  Jacket  mills,  four  miles  soath  of  Mankato, 
on  the  liO  Sueur,  is  an  outcrop  of  sandstone,  which  is  doubt- 
fully referred  to  the  Jordan.  It  is  in  the  right  bank,  just 
above  the  mill  dam.  It  forms  a  perpendicular  bluff  rising 
from  the  water  about  20  feet,  underlying  a  heavy  deposit  of 
drift  which  rises  nearly  two  hundred  feet  higher.  In  the 
sandstone  are  soft,  apparently  magnesio-calcareous  pieces, 
about  an  inch  in  diameter,  usually  flattened,  or  pointed,  or 
edged,  which  if  dry,  crumble  to  powder  in  the  fingers,  re- 
vealing little  or  no  grit,  but  which  when  wet.  are  sticky  and 
plastic.  These  pieces  resemble  somewhat  the  thin  deposits 
of  shale  seen  in  the  sandstone  that  has  been  referred  to  the 
St.  Peter  a  few  miles  hi^er  up  on  the  Le  Sueur.  (See  the 
Report  of  Prof.  Peckham  for  an  analysis  of  these  pieces  of 
shale).  This  fact  in  connection  with  the  existence  of  irony 
crag  in  the  overlying  drift  bluff,  make  the  resemblances  of 
this  outcrop  to  the  above  outcrops  supposed  to  be  St.  Peter, 
and  to  those  at  Garden  City,  rather  greater  than  to  the  Jordan. 
The  geographical  and  topographical  relations  of  this  out- 
crop, however,  cause  it  to  appear  very  strongly  to  belong  to 
the  Jordan.     (Seep.  133). 

At  Cappels  mill,  on  the  Watonwan,  two  and  a  half  miles 
below  Garden  City,  a  sandstone  is  exposed,  and  somewhat 
worked.  Its  stratigraphical  relations  are  not  certain,  but 
it  probably  belongs  to  the  Jordan. 

Three  miles  below  is  the  Rapidan  mill.  The  same  sand- 
stone is  exposed  at  this  mill  and  at  several  places  between 
these  mills. 

At  Minneopa  falls,  sec.  21,  T.  106,  R.  27,  the  cascade  is 
caused  by  the  Jordan  sandstone.  The  perpendicular  fall  of 
the  water  is  about  30  feet,  but  45  feet  of  the  sandstone  can 
be  made  out  Before  reaching  the  point  where  the  water 
leaps  over,  the  steam  works  its  way  through  a  perpendicu- 
lar thickness  of  15  feet  of  sandstone  beds.  It  then  comes 
in  contact  with  a  harder  portion  of  the  sandstone,  which  has 
a  thickness  of  about  six  feet.  This  resists  the  water  longer 
than  the  under  lying  layers,  and  maintains  a  projecting  shelf. 
The  mist  that  rises  keeps  the  walls  wet,  and  the  freezing  of 
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winter  crumbles  away  the  soft  sandstoiie,  so  as  to  form  ' 
about  the  pool  where  the  water  strikes,  a  walled  amphithe- 
atre rising  about  40  feet  on  each  side.  This  glen  is  more  or 
less  shaded  with  elms,  cedars,  birches,  butternuts  and  oaks. 
It  is  prolonged  in  the  form  of  a  rough  and  shaded  gor^e, 
worn  in  the  solid  rocli,  of  abont  the  same  depth,  down  to 
the  point  of  issue  of  the  stream  upon  the  Minnesota  bot- 
toms, the  distance  of  about  half  a  mile.  The  gorge  below 
the  fall  is  darkened  by  the  dense  foliage,  the  stream  in  its 
course  being  much  of  the  time  hid  from  sight  but  for  a  few 
rods.  This  gorge  is  crossed,  about  a  q^uarter  of  a  mile  below 
the  falls,  by  the  St.  Paul  and  Sioux  City  R.  R.  At  the  foot 
of  the  falls  a  little  lake  of  water  is  confined  by  the  upheaved 
pebbles  in  front  of  the  cascade.  The  gravel  of  the  sur- 
rounding beach  is  hard  enough  to  admit  of  a  passage  on  all 
sides.  There  are  also  several  narrow  paths  along  the  walls 
of  the  amphitheatre,  where  the  fallen  fragments  are  sufH- 
eienty  turfed  and  overgrown  to  permit  a  passage  up  or 
down  the  stream.  An  elm  tree  which  is  nearly  three  feet 
in  diameter  grows  near  the  foot  of  the  cascade,  and  on  the 
right  bank.  Its  annoal  rings  of  growth  would  indicate  at 
least  some  part  of  the  time  elapsed  since  the  retreat  of  the 
fall  from  the  place  where  it  stands.  Within  six  feet  of  it  the 
perpendicular  sandstone  wall  rises  to  the  height  of  over 
forty  feet.  The  stream  is  subject  to  great  fluctuations  of 
volume,  sometimes  becoming  q^uite  dry.  In  passing  down 
the  Minneopa  gorge  to  its  union  with  the  Minnesota  river, 
the  bluffs  become  more  and  more  wooded,  the  stone  only 
showing  alternately  in  patches  on  opposite  sides,  and  no 
lower  view  of  the  Jordan  sandstone  can  be  had,  at  least  none 
than  can  be  proved  to  be  lower.  Before  reaching  the  Minne- 
sota, however,  a  continuous  lx>g  is  encountered,  running 
along  both  sides  of  the  creek,  about  ten  or  fifteen  feet  above 
the  creek.  This  either  indicates  a  change  in  the  formation, 
bringing  in  a  shale  or  clay  (perhaps  a  limestone),  or  that 
the  muddy  "alluvium  of  the  Minnesota  bottoms  has  been  car- 
ried back  up  the  Minneopa  so  as  to  shed  the  water  of  the 
bluffs.  This  bog  is  about  on  a  level  of  the  Minnesota 
flood  plain,  and  the  channel  of  the  creek  is  cut  in  alluvium 
that  cannot  be  distinguished  from  that  of  the  Minnesota 
bottoms. 

Seven  or  eight  miles  above  Mankato,  or  one  and  a  half 
above  the  wind  mill,  along  the  road  to  New  Ulm.  is  another 
exposure  of  the  Jordan  sandstone,  with  features  very  much 
like  those  at  Minneopa.     A  little  creek,  which  is  dry  in 
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summer  time,  exposes  first  about  two  feet  of  coarse  sand- 
stone in  its  bed.  Following  the  creek  down  a  few  rods, 
there  is  a  perpendicular  fall  of  about  fourteen  feet,  which  in 
time  of  high  water  must  make  a  handsome  cascade,  similar 
to  the  Minneopa -waterfall.  The  immediate  cause  of  tiie  fall 
is  the  occurrence  of  a  layer  of  about  a  foot  with  a  harder  or 
more  enduring  cement,  underlain  by  crumbling  sandstone. 
Over  the  sandstone  rises  the  drift,  about  fifty  or  seventy-five 
feet,  mainly  made  up  of  hardpaa  (glacier  drift),  the  top  of 
which,  however,  is  composed  of  fine  sand  in  oblique  stratifi- 
cation.   The  alternation  of  layers  here  is  a  follows: 

No.  1.    CloHcly  cemented  sandstone,  projecting  beyond  the 

neit Siucbes 

No.  2.    Coarse,  white  saad,  fn  water  worn  grains,  crumbling 

out  easily ,. 6  Indies 

No.  3.    Same  as  No.  1 6  inches 

No.  4.    SameaaNo.2 l  foot 

No.5.    Brlnkoffalls.    SameaaNo.l 1  foot 

No.  6.    Same  as  No.  2,  seen 30  feet 

This  horizon  is  undoubtedly  the  same  as  that  at  Minneopa 
falls.  The  appearance  of  the  gorge  below  the  falls,  and  the 
occurrence  of  a  cemented  part  giving  rise  to  the  perpendic- 
ular fall  of  the  water,  are  very  much  the  same.  The  beds 
lie  here,  as  there,  nearly  horizontal.  The  grains  of  sand 
are,  perhaps,  somewhat  coarser  here  than  at  Minneopa. 

This  sandstone  can  be  seen  in  the  bluffs  on  the  opposite 
side  of  the  Minnesota  river,  surmounted  by  a  great  thick- 
ness of  drift.  The  bluffs  are  mainly  wooded,  but  some 
smooth  buttresses  and  slopes,  wrought  apparently  in  the 
drift,  and  covered  with  grass,  yet  reveal  the  stone,  large 
slabs  and  blocks  from  which  lie  on  the  hillside. 

ST.    L.AWBENCB  LIMESTONE. 

rhich  is  about  four  miles  northeast  of 
t  county,  a  still  lower  member  of  the 
exposed,  presenting  somewhat  different 
rs.  It  is  harder  than  the  Shakopee 
>edded,  quartzose  and  specked  with 
specks  have  somewhat  the  appearance 
morphism,  yet  they  are  caused  by  little 
2h,  if  harder,  would  seem  to  have  been 
osited  with  the  sedimentation.  They 
soft,  cutting  like  talc.  They  exactly 
lich  they  lie.  In  some  small  portions 
the  bulk  of  the  rock,  which  then  has  a 
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grefen  compact  appearaace.  as  if  hornblendic.  While  the 
Tock  is  evidently  calcareous  aod  magnesian  in  some  parts, 
aiid  almost  destitute  of  these  green  specks,  it  is  also  silice- 
ous and  sharply  crystalline.  On  analysis  the  little  green 
specks  have  been  found  by  Prof.  Peckham  to  consist  of  lime, 
iron,  magnesia  and  a  trace  of  manganese.  Seep.  96,  "Nos. 
30  and  SI." 
The  section  here  exposed  is  as  follows: 

Section  at  Si.  Lawrence,  Scott  county. 
No.  1.    Beds  two  to  fuur  lucbes,  with  sbaly  partings  and  green 


specl 
Bedaf 


:uB  fourleeo  to  eifcbteeD  Inches,  hard,  siliceous,  occa- 
iionally  porous   from  crystallization,  specked  with 

green,  showing  crystals  of  brown  spar— a  good  buUd- 

iDg  stone 4  f t, 

No.  3.    Somewhat  ferruginous,  hard  and  crystalline,  less  porous 

than  No.  2 2  ft. 

No.  4.    Beds  irregular,  specked  with  green,  and  showing  green 

surfaces 4  ft. 

No.  5.    Band  of  greenish  shale,  sandy 6  In. 

No.  6.    Beds  two  t«  four  inches:  magneslan  limestone;  seen 

about 1  ft. 

Total 14i(t. 

Quarries  here  are  owned  by  Mr.  Hewitt  and  Mr.  Beason. 

At  Judson,  on  the  right  bank  of  the  Minnesota,  in  Blue 
Earth  county,  is  the  only  other  known  exposure  of  the  St. 
Lawrence  limestone  in  the  valley  of  the  Minnesota.  It  here 
occurs  on  both  sides  of  the  river,  and  is  used  for  building 
stone.  It  was  in  traveling  along  the  highway  from  Man- 
kato  to  this  place  that  the  most  indubitable  evidence  of  the 
position  of  tills  limestone  was  obtained.  Mention  has  al- 
ready been  made  of  the  occurrence  of  the  Jordan  sandstone 
at  Minneopa  falls,  and  at  a  little  waterfall  by  the  side  of 
the  road,  some  miles  above  (see  p.  150).  In  passing  north- 
westwardly the  observer  crosses  nearly  at  right  angles  the 
direction  of  strike  of  the  successive  formations  in  that  part 
of  the  state.  Soon  after  leaving  the  little  unnamed  water- 
fall, above  mentioned,  and  within  three-quarters  of  a  mile, 
an  outcrop  occurs  of  a  reddish,  arenaceous  limestone,  very 
unlike  the  St.  Lawrence  stone,  but  similar  to  the  outcrop  in 
Jessenland  township,  in  Sibley  county,  which  will  be  fur- 
ther noticed  as  a  possibly  separate  member  of  the  Lower  Si- 
lurian (see  p.  155). 

Within  that  distance,  or  a  little  before  reaching  that  water- 
fall, the  road  begins  to  pass  down  from  a  high,  and  rather 
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rolling,  drift  plateau,  on  to  a  lower  plateau  or  terrace,  ov^r- 
strewn  with  boulders,  like  the  terraces  at  Ottawa,  Kasota  and 
Shakopee,  which  skirts  the  valley  for  several  miles,  and 
indicates,  as  there,  the  advent  of  a  hard,  and  resisting  rocky 
foundation,  into  which  the  boulders  cannot  disappear.  The 
surface  of  this  lower  plateau  is  mainly  alluvial,  the  boulders 
lying  in  it,  but  not  covered  from  sight.  This  red  limestone 
occurs  in  the  surface  of  that  lower  plateau.  At  a  haif  mile 
further  the  character  of  the  rock  which  lies  so  near  the  sur- 
face is  disclosed  in  a  little  opening  by  the  roadside,  appar- 
ently made  for  getting  stone  for  use,  but  abandoned  on 
account  of  the  loose  and  shaly  character  of  the  beds  struck. 
These  shaly  and  thin  beds,  united  perhaps  with  the  red  beds 
seen  before,  may  have  given  rise  to  the  boggy  bench,  al- 
ready mentioned  as  occurring  near  the  .base  of  the  Jordan 
sandstone  in  the  banks  of  the  Minneopa  gorge,  since  they  are 
so  situated  as  to  be  very  near  the  line  of  separation  of  that 
sandstone  from  the  St.  Lawrence  limestone.  Near  this  little 
opening  are  two  culverts  that  are  constructed  of  stone,  quar- 
ried of  course  near,  like  the  St.  Lawrence  stone.  Passing 
along  this  lower  plateau  about  a  mile,  to  Judson,  the  general 
surface  features  remain  about  the  same.  At  Judson  quar- 
ries, in  the  St.  Lawrence  stone,  are  owned  by  John  Goodwin, 
and  by  Mrs.  Wolf.  On  the  opposite  side  of  the  river,  at 
Hebron,  the  same  stone  is  wrought  by  Wm.  Phillips,  Wm. 
H,  Thurston  and  J.  H.  Dunham. 

This  is,  lithologically,  exactly  the  St.  Lawrence  stone, 
and  has  a  dip  of  two  or  three  degrees  to  the  southeast.  Sup- 

{losing  that  to  express  the  average  dip  from  Judson  to  the 
ast  exposure  of  the  Jordan  sandstone,  there  would  be  room 
for  a  thickness  of  thirty  or  forty  feet  of  beds  the  character 
of  which  is  not  known.  In  that  interval  must  fall  the  red- 
dish outcrop  three  quarters  of  a  mile  northeast  of  the  little 
unnamed  waterfall,  and  probably  the  Jessenland  outcrop,  in 
Sibley  county.  Mr.  Goodwin's  quarry,  near  the  ferry,  shows 
eight  feet  of  bedding,  but  lies  twenty-five  feet  above  the 
river.  The  beds  are  four  to  eight  inches,  although  the  up- 
permost three  or  four  feet  of  the  quarry  are  very  much 
weathered  and  in  thinner  beds.  The  bedding  planes  are 
usually  entirely  covered  with  a  green  coating,  and  the  body 
of  the  whole  is  specked  thickly,  and  sometimes  largely  made 
up  of  green  particles. 

The  other  quarry  of  Mr,  Groodwin,  and  that  of  Mrs.  Wolf, 
both  situated  a  little  further  up  the  river,  are  similar  in  char- 
acters and  position  to  that  already  described.     It  is  mainly 
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a  limestone,  aDd  very  durable,  of  a  flesh  color,  varying  to 
buff,  striped,  specked  and  blotched  with  greea.  The  sides 
of  the  biding  are  almost  altogether  green. 

Allusion  has  already  been  made  to  a  reddish  stone  closely 
associated  with  St.  Lawrence  limestone,  the  geological  hori- 
zon of  which  it  is  difficult  to  state.  The  first  exposure  ob- 
served of  this  occurs  three  miles  above  Blakeley,  and  on  the 
west  side  of  the  river,  in  Jessenland  township.  It  is  in  the 
river  bottoms,  N.  E.  i.  sec.  12,  T.  113,  R.  26,  owned  by 
Mr.  D,  Doheny,  who  has  opened  a  little  quarry.  It  is  a  red, 
metamorphic  limestone,  nodular,  concretionary,  and  filled 
with  checks  and  planes  of  separation,  the  thickest  beds  being  . 
not  more  than  four  inches,  ^e  most  of  them  less  than  two, 
and  more  or  less  contorted.  It  has  greenish  surfaces,  and 
isolated  pockets  of  fine,  apparently  copper  stained  materials, 
but  very  sparsely  disseminated.  It*  is  almost  a  worthless 
stone  for  any  use  except  macadamizing,  owing  to  the  ease 
with  which  the  beds  are  fractured  transversely.  It  is  rough 
and  irregular.  It  is  fine-grained  generally,  rarely  porous, 
and  cryptocrystalline.  When  weathered  it  shows  an  arena- 
ceous composition.  It  is  seen  in  surface  exposure  over  sev- 
eral square  rods,  the  thin  red  chips  covering  the  ground. 
,  About  six  feet  of  bedding  may  be  seen.  The  position  of 
this  limestone  is  supposed  to  be  somewhat  above  that  seen 
at  St.  Lawrence,  and  below  the  Jordon  sandstone.  It  per- 
haps has  not  characters  sufficiently  defined  and  constant  to 
be  separable  from  the  St.  Lawrence.  Indeed  there  are  some 
good  reasons  for  supposing  it  may  be  the  uppermost  portion 
of  that  limestone  considerably  charged  with  iron,  and  chang- 
ed in  outward  appearance  by  the  waters  of  the  valley. 


(g)   THE   ST.   CROIX   SANDSTONE. 

In  the  report  of  progress  for  1872,  this  name  was  pro- 
visionally applied  to  the  light-colored  sandstones  exposed 
largely  on  the  upper  Mississippi  and  on  the  St.  Croix  rivers, 
lying  immediately  below  the  Lower  Magnesian.  During 
uie  season  of  1873  no  observations  on  this  series  of  sand- 
stone have  been  made,  and  no  new  light  can  be  added  to 
the  question  of  the  age  of  those  beds,  except  what  may  be 
found  in  connection  with  the  description  of  the  outcrop 
of  red  quartzite  at  the  mouth  of  the  Waraju  river,  near 
New  Ulm. 
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(h)      THE  POTSDAM   SANDSTONE. 

is  here  applied  to  the  red  sandstones  that  lie 
;ht  colored  sandstones  at  the  upper  Mississippi 
3  their  supposed  equivalents  in  the  southwestern 
tate-  The  principal  observations  on  this  sand- 
luring  the  season  of  1873,  were  upon  the  outcrop 
m.  The  annexed  map  of  this  locality  will  give 
la  of  the  position  of  this  outcrop  in  respect  to 
1  of  conglomerate  and  granite  which  occur  a 
;e  further  up  the  river.  A  careful  observation 
:  the  quartzite,  south  of  the  railroad  cut,  correct- 
ttion  of  the  needle,  gave  27°  N.  10"  E.  A 
rvation  on  the  conglomerate  gave  a  dip  of  18" 
].  S.  E.  The  granite  outcrop  is  located  on  the 
Dr.  B.   P.'Shumard,  who  says:  "The  granite 

yards  removed  from  the  conglomerate,  with  its 
ition  running  nearly  parallel  with  the  latter. 
d  feldspar  makes  nearly  two-thirds  of  the  gran- 
utcrop  of  granite  was  not  noticed  by  the  survey 
;  this  locality. 
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Map  of  the  vicinity  of  New  Ulm  and  Bedstone,   showing 
the  position  and  dip  of  the  conglomerate  and  quarizite 


c   OretaoeouB.  outcrop ;  beds  horizontal, 
g.    Granite  ontarop. 

ConK.    OoDglotaerateoutcrop;  dip  1B°  E.S.E. 
q.    Hedquaitzlteoulcrop:  dIpST'N.lO'E. 

The  dip  of  the  quartzite  varies  in  degree.  It  is  greatest 
near  the  river,  and  is  least  near  the  northern  extremity  of 
the  exposure.  Indeed,  near  the  northern  extremity  the  sur- 
face has  a  slope  which  is  apparently  due  to  dip,  in  the  op- 
posite dii^ction.  A  section  north  and  south  through  the 
quartzite  would  show  dip  changing  somewhat  as  illustrated 
by  the  following  diagram,  sketched  on  the  spot: 
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Dip  of  the  quartzite  at  Redstone. 


At  the  northern  extremity  of  the  exposure  the  surface  of 
the  rock  shows  a  coarser  grain,  becoming  almost  conglom- 
eritic.  No  true  conglomerate  can  be  here  seen,  bat  there 
are  grains  of  white  quartz  as  large  as  a  mustard  seed  dis- 
seminated through  it.  The  relation  of  this  coarser  portion 
to  the  rest  of  the  quartzite  is  such  as  to  cause  it  to  overlie 
the  most  of  the  quartzite,  but  its  actual  superposition  can- 
not been  seen.  In  some  of  the  thin  bedding  near  the  lowest 
part  exposed,  mica  scales  are  visible  on  the  planes  of  the 
bedding.  When  fresh  they  are  black,  but  if  weathered  they 
are  of  a  golden  yellow  color. 

In  many  places  there  are  evidences  of  a  higher  stage  of 
the  Minnesota  at  some  earlier  time.  These  consist  of  fur- 
rows and  water-worn  surfaces.  There  are  some  pot-holes, 
worn  usually  so  as  to  have  their  elongated  dimension  in  the 
direction  of  the  river,  their  shape  being  generally  oval. 
One  of  the  largest  noticed  was  20  inches  long  and  15  inches 
wide.  Its  depth  was  24  inches.  These  water-marks  rise 
120  or  125  feet  above  the  river. 

On  the  north  side  of  the  river,  nearly  opposite  New  Ulm, 
is  an  outcrop  of  coarse  jaspery  conglomerate,  the  pebbles 
in  which  are  occasionally  a  foot  in  diameter  and  waterworn. 
There  are  also  white  quartzite  pebbles.  Ten  feet  may  be 
seen,  in  an  irregularly  descending  strike  nearly  north  and 
south.  The  strike  of  this  conglomerate  outcrop  is  conspic- 
uous in  the  woodless  prairie,  or  terraced  slope  from  the 
prairie.  It  rises  from  the  very  river  bottoms  and  enters  the 
bluff  diagonally  at  a  hight  of  perhaps  50  feet  above  the 
river.  The  talus  hides  the  underlying  stone.  The  strike 
faces  up  the  river. 

The  quartzite  outcrop  at  New  Ulm  was  described  in  gen- 
eral the  report  of  progress  for  1872  (p.  75).  The  de- 
gree of  dip  and  the  thickness  of  Uie  bedding  exposed  were, 
however,  over-estimated.  There  may  be  250  feet  of  strati- 
fication exposed,  and  the  hight  of  the  rock  does  not  exceed 
125  feet  above  the  river. 

The  following  is  Dr.  E.  Emmons'  description  of  the 
"sandstone  of  Potsdam,"  taken  from  his  report  on  the  see- 
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ond  geological  district  of  the  state  of  New  York,  printed  by 
the  Legislature,  in  January,  1838. 

"I  shall  not  enter  upon  its  geological  relations,  any  far- 
ther than  to  state,  that  in  Potsdam,  and  other  towns  in 
which  it  appears,  it  uniformly  rests  on  the  primary  strata; 
and  in  no  part  of  the  country  is  there  any  rock  which  inter- 
poses itself  between  it  and  the  primary,  so  that  it  appears 
here  as  the  oldest  repesentative  of  the  transition  series. 
The  identification  of  this  rock  with  the  sandstones  along  the 
southern  ix>rder  of  lake  Ontario,  will  be  a  matter  of  some 
difficulty.  It  is  geologically  below  the  transition  limestone, 
and  never  in  the  northern  district  alternates  with  it,  but  al- 
ways holds  the  relation  of  an  inferior  rock.  So  much  is 
known  of  its  position,  but  still  some  doubt  remains  as  to  its 
general  relation,  and  to  its  name  and  place  in  the  series  of 
rocks.  Some  call  it  the  old  red  sandstone;  others  regftrd  it 
as  equivalent  to  the  new,  or  saliferous  rock  of  Eaton. 

"This  rock  is  a  true  sandstone,  of  a  red,  yellowish-red, 
gray  and  grayish- white  colors.  It  is  made  up  of  grains  of 
sand,  and  held  together  without  a  cement.  Intermixed 
wit^  the  siliceous  grains  are  finer  particles  of  yellowish  feld- 
spar, which  do  not  essentially  change  the  character  of  the 
sandstone,  but  they  show  the  probable  source  from  which 
the  materials  forming  it  were  originally  derived,  viz.,  some 
ol  the  varieties  of  granite.  Unlike,  however,  most  of  the 
sandstones,  it  is  destitute  of  scales  of  mica.  The  coloring 
matter  of  the  rock  is  evidently  oxide  of  iron,  but  unequally 
diffused  through  it,  giving  it  intensity  or  deepness  of  color 
in  proportion  to  its  quantity.  In  some  places  it  is  almost 
wanting,  which  makes  it,  when  pulverized,  a  good  material 
for  glass.  The  grains  and  particles  in  its  composition  are 
generally  angular,  but  where  it  takes  the  character  of  a  con- 
glomerate, as  it  does  in  the  inferior  layers,  they  are  fre- 
quently rounded.  The  thicker  strata  exhibit  an  obscurely 
striped  appearance,  owing  to  the  prevalence  of  certain  colors 
in  the  different  layers." 

Quartzite  similar  to  that  described  at  Eiedstone  was  again 
seen  in  the  southern  part  of  sec.  7,  T.  106,  R.  36,  on  land 
belonging  to  the  St.  Paul  &  Sioux  City  R.  R.  It  presents 
here  a  small  surface  exposure,  in  a  ravine,  without  exhibit- 
ing any  distinct  bedding.  Its  surface  is  glaciated  in  a 
direction,  corrected  for  variation,  S.  M"  E. 

At  another  point,  perhaps  in  the  edge  of  the  next  sec- 
tion west  (12).  is  a  larger  exposure  of  this  quartzite.    The 
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dip  is  4°  or  5*  N.  10"  W.  The  atone  is  very  hard,  but 
biuided  with  light  and  red  beds,  evident  on  the  planed  sur- 
face and  on  £he  fractured  side.  This  point  shows  glaciation 
S.  30°  E.  (corrected  for  variation ).  There  are  other  smaller 
exposures  further  west  a  short  distance.  They  occur  fre- 
quently on  the  hillsides,  where  the  drainage  has  washed  off 
^e  light  drift  which  contains  a  few  boulders. 

At  still  another  point,  in  the  same  section,  the  glacia- 
tion is  very  evident  There  is  here  a  trencli.  ti'aceable 
across  the  wliole  extent  of  the  exposure,  a  distance  of 
several  rods,  which  does  not  perceptibly  vary  in  direction. 
It  is  a  foot  across,  and  two  inches  deep,  and  its  direction, 
corrected  for  variation,  is  S.  32°  E. 

.  There  is  an  extensive  and  important  ridge  of  this  quart- 
2ite  nut  yet  visited,  about  la  the  northern  part  of  T.  108, 
ranges  36,  34  and  33,  situated  between  the  Big  and  Little 
Waraju  rivers. 

Mr.  I.  J.  Kochussen  is  authority  for  the  location  and 
further  items  of  other  outcrops  of  this  red  quartzite.  It 
may  be  seen,  according  to  his  description,  on  the  edge  of 
the  valley  of  Ruck  river,  in  Rock  county,  three  miles 
north  of  Luveme.  It  consists  of  a  ridge  three  miles  long, 
running  N.E.  and  S.W..  so  far  as  known,  its  average 
height  being  26  or  30  feet  The  beds  lie  nearly  hori- 
zontal or  show  a  very  slight  dip.  and  are  from  one  to 
four  feet  in  thickness,  and  rather  easily  quarried.  Also 
on  the  road  to  Sioux  Falls.  15  miles  west  of  Luveme, 
and  two  and  three  miles  west  and  northwest  of  a  settlement 
known  as  Valley  Springs,  are  a  number  of  outcrops,  one 
large,  isolated  piece  being  known  as  Ume  rock.  It  is  quar- 
ried at  one  point,  and  there  shows  conglomerate.  At  Sioux 
Falls,  15  miles  further  west,  in  Dakota,  the  same  rock 
forms  the  fail,  and  lies  in  heavy  layers  nearly  horizontal. 
The  aggregate  fall  is  120  feet. 

(i)      THE  GRANITES  OF   THE    VAI-.LBY. 

The  following  account  of  the  granites  ef  the  Minnesota 
valley  will  consist  of  a  location  of  outcrops,  and  a  descrip- 
tion of  their  physical,  outward  characters.  No  attempt  will 
"be  made  to  classify  them,  or  to  refer  them  to  any  horizon  of 
rocks  exposed  in  the  northern  part  of  the  state.  There  has 
not  yet  been  sufficient  time  to>  engage  in  mineralogical  or 
chemical  comparisons  with  the  northern  granites.  There  is 
no  hesitation  in  saying  that  they  are  a  southwestward  exten- 
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siOD  of  those  northern  granites,  and  that  their  parallelisms 
probably  exist  and  that  they  can  be  referred  to  their  proper  ' 
places,  when  a  snf&cieDtly  detailed  examination  of  the  state 
shall  have  been  made. 

With  the  exception  of  the  small  exposure  of  flesh-colored 
granite  near  New  Ulm,  mentioned  by  Dr.  B.  P.  Shumard, 
the  first  ontcrop  of  rock  of  this  kind  occurs  in  ascending 
the  valley  at  "La  Framboise  place,"  where  it  rises  seventy- 
five  or  a  hundred  feet  above  the  level  of  the  river.  This  is 
at  Little  Bock  creek,  about  four  miles  below  fgrt  Ridgely. 
The  exposure  has  long  been  known  among  the  French  trad- 
ers as  La  Petite  Roche.  It  is  one  of  a  series  of  exposures 
in  the  same  vicinity,  extending  along  the  river  bottopos, 
mtunly  on  the  north  side,  for  a  mile  or  two.  In  general  this 
rock  is  granite.  It  rises  in  low  knolls,  perhaps  50  feet 
above  the  flood  plain,  visible  from  the  "state  road"  that 
skirts  along  the  foot  of  the  bald  drift  bluffs  on  the  north  side 
of  the  river.  Its  outward  appearance  is  that  of  a  reddish 
granite,  made  up  of  the  ternary  granite  compound,  the  sepa- 
rate grains  of  which  are  not  coarse,  the  largest  ones  being 
the  feldspar.  The  quartz  is  milky,  or  often  amethystine; 
the  mica  is  rather  scarce  for  typical  granite,  and  the  feldspar 
is  red  or  flesh-colored.  The  red  color  greatly  predomi- 
nates, giving  a  reddish  tinge  to  the  whole  stone,  wherever 
the  weathered  surface  is  kept  free  from  lichens,  or  where 
the  interior  is  freshly  exposed  by  cuts  for  quarrying.  The 
drift  bluffs  are  not  at  all  affected  in  contour  or  direction  by 
these  granite  knolls,  although  the  river  itself  winds  about  in 
the  lowest  channel  accessible.  No  regular  dip  is  distin- 
guishable. The  granite  shows  an  abundance  of  seams  and 
divisional  planes,  in  various  directions,  that  make  it  pre- 
sumptuous to  say  which  way  the  original  bedding  may  hare 
lain.  The  only  circumstance  that  indicates  the  direction  of 
dip  is  the  occurrence  of  the  most  abrupt  faces,  in  numerous 
places,  on  that  side  toward  the  river,  the  opposite  slopes  be- 
ing more  gradual,  descending  gently  toward  the  north,  as  if 
the  horizon  of  bedding  sloped  in  that  direction  at  an-  angle 
of  35°  or  40°. 

On  close  inspection  of  this  granite  with  a  pocket-glass, 
there  seems  to  be  much  uncertainty  about  the  color  of  the 
feldspar.  The  reddish  color  is  most  prevalent  outside  of 
the  feldspar  crystals,  or  only  on  thmr  surfaces,  as  if  the 
stain  arose  from  rustiness  and  weathering,  and  had  perme- 
ated the  loosened  granular  mass  by  being  in  solution  in 
water.  There  is  a  powdery,  at  least  a  gritty  and  sandy  cement, 
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which  fills  the  interstices  within  the  mass  and  between  the 
grains  of  quartz  and  the  crystals  of  feldspar,  that  seems  to 
be  generally  redder  than  tbe  distinct  quartz  or  feldspar  iK>r- 
tions.  Yet  that  loose  and  more  finfily  pulverized  part  seems 
to  be  made  up  entirely  of  quartz,  appearing,  on  close  exam- 
ination, to  have  the  light  color  and  distinct  fracture  of  glassy 
quartz,  the  red  color  vanishing  from  sight.  The  color  seems 
to  be  located  very  largely  in  the  cement,  as  in  the  red  quartz- 
ite  at  New  Ulm,  suggesting  the  query  whether  this  may  not 
be  more  highly  metamorphic  sandstone.  In  a  deep  frac- 
ture, however,  the  red  color  is  much  less  observable,  being 
replaced  by  a  gray,  the  feldspar  grains  becoming  more  evi- 
dent, and  the  whole  rock  appears  much  like  the  St.  Cloud 
grapite. 

Above  fort  Ridgely,  by  following  the  only  passable  road, 
a  number  of  granite  outcrops  were  not  seen.  At  a  point  two 
miles  below  the  Lower  Agency,  T.  112.  R.  34,  sec.  10,  Mr- 
Wm.  H-  Post  lives  on  the  l>ottom3,  near  the  mouth  of  a  little 
creek  coming  in  from  the  north.  From  him  the  following 
statements  of  granite  in  the  bottoms  above  fort  Ridgely 
were  derived.  It  outcrops  much  more  frequently  on  the 
south  side  than  on  the  north  side  of  the  river.  Throughout 
the  whole  distance  to  the  fort  (10  miles)  occasional  mounds 
of  bare  granite  rise  up  in  the  bottom  land.  But  these 
exposures  are  often  quite  small  and  at  some  distance  from 
the  river.  At  Marshner's  carding  factory,  seven  miles  above 
the  fort,  are  a  number  of  granite  knobs,  in  the  vicinity  of 
a  lake  situated  in  the  bottoms.  Half  a  mile  further  up  is 
another  exposure,  but  more  or  less  connected,  by  smaller 
exposures,  with  that  at  Marshner's.  The  next  principal 
outcrop  between  fort  Ridgely  and  Mr.  Post's,  Is  on  ^e  south 
side  of  the  river,  and  is  visible  from  his  house.  It  shows  a 
conspicuous  bared  spot,  with  some  timber,  rising  in  one 
place  nearly  as  high  as  the  enclosing  bluffs,  but  not  effecting 
the  general  level  of  the  prairie,  unless  it  be  in  causing,  as 
has  been  observed  in  one  or  two  other  places,  a  knobby  or 
rolling  tendency  In  the  prairie  surface,  with  gravel  and 
boulders  strewn  over  the  surface  of  the  knolls.  One  very 
prominent  rock  rises  nearly  forty  feet  above  the  general 
level,  cone-like,  and  can  be  ascended  only  on  one  side.  It 
bears  a  few  cedars. 

At  Mr.  Post's,  granite  outerops  occur  at  two  places  in  the 
bottoms.  These  rise  but  a  few  feet  ai>ove  the  general  level. 
This  granite  has  a  strong  resemblance  to  that  at  La  Fram- 
boise's. It  contains  but  little  mica,  and  the  feldspar  is 
flesh-colored.     The  color  here  penetrates  the  feldspar  crya- 
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tals.  Id  some  places,  however,  the  mica  is  more  abundant, 
and  the  feldspar  is  less  red.  > 

Birch  Ckx)lie  creek  joins  the  Minaesota  in  sec.  5,  T.  112, 
B.  84.  The  sides  of  this  ravine,  a  short  distance  above  Its 
month,  are  in  granite,  which  is  more  or  less  decomposed. 
It  seems  to  have  a  dip  S.,  SE..  and  SW.  The  only  place 
where  real  granite  can  be  seen  is  about  30  rods  above  the 
mill  dam  of  Mr.  Eldridge.  It  here  rises  20  or  30  feet  above 
the  creek.  In  other  places  the  creek  runs  over  it,  making 
rapids  and  falls,  some  of  which  Mr.  Eldridge  has  improv^ 
for  his  mill  power. 

A  substance  was  met  with  here  for  the  first  time  which 
wae  afterwards  seen  at  a  number  of  places.  Its  ori- 
gin seems  to  be  dependent  on  the  granite.  Its  association 
with  the  granite  is  so  close  that  it  seems  to  be  a  result  of  a 
change  in  the  granite  itself.  It  lies  first  under  the  drift,  or 
under  the  Cretaceous  rocks,  where  they  overlie  the  granite, 
and  passes  by  slow  changes  into  the  granite.  It  has  some 
of  the  characters  of  steatite,  and  some  of  those  of  kaolin. 
In  some  places  it  seems  to  be  »  true  kaolin.  It  is  known  by 
the  people  as  ' '  Castile  soap. ''  It  cuts  like  soap,  has  a  blue 
color  when  fresh,  or  kept  wet,  but  a  faded  and  yellowish 
ash  color  when  weathered,  and  when  long  and  perfectly 
weathered,-  is  white  and  glistening.  The  boys  cut  it  into  the 
shapes  of  pipes  and  various  toys.  It  appears  like  the  pipe- 
stone,  though  less  heavy  and  less  hard,  and  has  a  very 
different  color.  It  is  said  to  harden  by  heating.  This  sub- 
stance, which  may,  at  least  provisionally,  oe  denominated  a 
kaolin,  soems  to  be  the  result  of  the  action  of  water  on  the 
underlying  granite.  Since  it  prevails  in  the  Cretaceous 
areas,  tmd  is  always  present,  so  far  as  known,  whenever  the 
Oret&ceous  deposits  have  preserved  it  from  disruption  by 
the  Glacial  period,  it  may  be  attributed  to  the  action  of  the 
Cretaceous  ocean.  In  some  places  it  is  gritty,  and  in  others 
it  may  be  completely  pulverized  in  the  fingers.  A  great 
abundance  of  tlus  material  exists  in  the  banks  of  the  Birch 
Coolie,  within  a  short  distance  of  its  mouth. 

In  the  bed  of  the  creek,  above  the  mill-dam,  several  veins 
are  seen  crossing  the  smoothed  surface  of  the  rock.  In  low 
water  these  can  be  closely  inspected,  and  their  composition 
and  structure  ascertained.  The  following  sketohes  illustrate 
some  of  their  interesting  features. 

The  siructure  of  granite  veins  at  Birch  Coolie, 

The  vein,  a  part  of  which  is  illustrated  by  figures  below, 

is  in  granite,  and  is  made  up  of  granite.    The  constituent 
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parts,  however,  in  the  vein,  are  much  finer,  than  in  the 
body  of  the  enclosing  rock,  and  show  a  deeper  tinge  of  red 
color.  Its  direction  is  S.W.,  and  it  is  four  inches  wide. 
It  is  visible  along  the  creek  250  feet,  and  it  is  crossed  by 
numerous  other  veins  that  are  mainly  quartzitic  and  nar- 
row. The  structure  of  the  main  vein  is  somewhat  schistose, 
and  seems  to  be  harder,  judging  from  its  forming  a  ridge 
that  stands  above  the  general  surface  of  the  rook  one  or 
two  inches.  The  lamina  of  the  schistose  vein  run  usually 
at  some  angle  across  the  direction  of  the  vein,  but  in  one 
place,  where  is  a  slight  change  in  the  direction  of  the  vein, 
they  nearly  correspond  with  it.  Their  usual  direction  is 
nearer  N.  and  S.  This  main  vein  is  faulted  in  several 
places,  and  is  divided  so  as  to  enclose  an  irregular  oblong 
area  at  one  point.  The  fault  here  sketched  is  accompanied 
by  a  very  little  quartzitic  deposit,  but  there  is  no  constant 
vein  of  quartz  crossing  the  main  vein,  though  there  is  a 
small  indistinct  seam  that  curves  off  to  the  south  on  the 
east  side.  The  laminee  in  the  two  separated  ends  of  the 
vein  exhibit  a  curving  in  opposite  directions,  as  if  they  had 
been  somewhat  elastic  or  plastic,  and  by  being  wrenched 
apart,  had  bent  toward  each  other. 

Dii'ision  and  reunion  of  vein  at  Birch  Coolie- 
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The  following  diagrams  represeDt  some  of  the  effects  of 
disturbance  in  changing  the  direction  and  structure  of 
veins.  The  curvature  represented  in  the  first  below,  is  a 
part  of  the  same  vein  as  described  above.  It  is  accompanied 
by  a  change  in  the  arrangement  of  the  minerals  in  the 
granite,  pr^ucing  a  curving,  schistose  lamination. 

Faulting  in  vein. 


fkli=  Sehietoie  granite. 

In  the  second,  the  same  vein  is  intercepted  by  a  vein  that 
has  the  outward  aspect  of  orthoclase  felsite,  which  seems  to 
be  of  earlier  date,  inasmuch  as  the  former  is  discontinued 
on  reaching  the  latter.  The  discontinuance  of  the  smaller 
vein  seems  to  have  been  the  cause  of  a  certain  ramifying 
schistose  structure  in  the  vicinity  of  the  point  of  contact  of 
the  two  veins.     The  felsite  vein  is  one  foot  wide,  and  has  a 
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flesh  color,  with  probahly  considerable  quartz  crystallized 
with  it.  It  also  shows  some  mica.  It  faults  aaother  vein, 
and  hence  is  of  later  date  than  it. 

Discontinuance  of  vein  in  granite  at  Birch  Coolie, 


[For  "OompBct,  Cr; ptO'cryatalloe   blesite,"    read  OoDipact.    orypto- cry at»\ line 

Granite  of  the  same  composition  and  outward  appearance 
as  that  below  fort  Ridgely  outcrops  on  both  sides  of  the 
Minnesota,  at  the  mouth  of  Crow  creek,  sec.  35,  T.  H3.  R. 
35.  It  is  here  also  superficially  decomposed  to  the  depth 
of  several  feet,  forming  a  substance  resembling  kaolin,  al- 
rfeady  mentioned  as  occurring  at  Birch  Coolie.  The  usual 
points  of  exposure  of  this  kaolin  are  in  the  banks  of  the 
little  ravines  that  enter  the  Minnesota  river.  It  is  generally 
overlain  by  deposits  of  Cretaceous  age,  comprising  clay. 
lignitic  shale,  sandstone  or  limestone.  When  the  water 
carries  this  kaolin  out  on  to  the  bottoms,  and  there  spreads 
it  over  the  surface,  it  becomes  dry  after  the  subsidence  of 
the  water,  and  then  appears  as  a  nearly  white,  exceedingly 
;um  covering  the  ground.     In  this  con- 
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dition  it  shows  minute  Qakes  and  sheets,  thatr  appear  like 
exfoliations  of  talc. 

At  the  mouth  of  the  Kedwood  river,  on  both  sides  of  the 
Minnesota,  granite  outcrops  give  rise  to  many  rocky  hills 
and  knolls.  The  Redwood  river,  for  some  distance  before 
reaching  the  Minnesota  bottoms,  is  channeled  through  granite 
rock.  This,  together  with  the  excavated  Cretaceous  rocks 
overlying,  and  the  drift  deposits,  gives  the  river  a  very  deep 
gorge  through  which  it  flows  at  a  rapid  rate,  sometimes  plung- 
ing over  precipitous  or  perpendicular  rocky  descents,  pre- 
senting a  series  of  waterfalls,  rapids,  and  qniet,  deep  pools 
of  confined  water,  which  are  rarely  excelled  for  picturesque 
beauty.    The  river  falls  about  100  feet  in  half  a  mile. 

The  granite,  through  which  the  river  is  caiioned,  is  usu- 
ally the  typical  ternary  compound,  but  shows  variations. 
It  is  sometimes  slaty  or  schistose.  Just  below  the  flouring 
mill  of  Messrs.  E.  Birum  and  Brothers,  the  rock  on  the  left 
side  is  cut  by  divisional  planes  into  oblique  cuboidal  blocks, 
and  is  called,  in  the  absence  of  better.-a  "building  stone," 
from  the  ease  with  which  it  could  be  quarried.  It  is  also 
schistose,  made  up  largely  of  quartz  grains  which  are  coarse, 
mingled  with  fine,  glittering  flakes  that  may  be  talc  or  mica. 
The  greenish  color  of  the  whole  stone,  on  fresh  fracture, 
gives  the  rock  a  talcose  character,  although  there  are  aFso 
occasional  bl^k  scales  that  are  plainly  micaceous.  The  most 
frequent  divisional  planes  here,  causing  the  slaty  or  schis- 
tose structure,  run  about  NE.  and  SW.;  and  slope  at  an 
angle  of  about  25  degrees  below  the  horizon,  toward  the  SE. 
This  rock  might  be  denominated  a  schistose  and  talcose 
quartzite. 

At  Redwood  Falls  the  granite  is  overlain  by  the  kaolin, 
which  has  been  mentioned,  presenting,  in  connection  with 
this  substance,  a  very  interesting  series  of  exposures,  and 
suggesting  very  interesting  questions  both  economical  and 
scientific.  About  a  mile  below  the  village,  on  the  left  bank 
of  the  river,  is  a  conspicuous  white  blufE,*  composed  of 
white  kaolin  clay.  Near  Che  top  of  this  bluff,  where  the 
rains  wash  it,  it  is  silvery  white,  and  that  color  is  spread 
over  much  of  the  lower  portions,  though  the  mass  of  the 
lower  part  is  more  stained  with  iron,  having  also  a  dull  green- 
ish tinge.  The  white  glossy  coating  which  appears  like  the 
result  of  washings  by  rains,  is  spread  over  the  perpendicu- 
lar sides.  On  breaking  off  this  glossy  coating,  which  is 
sometimes  half  an  inch  thick,  the  mass  appears  indistinctly 

This  l9  probably  that  seen  by  Keatlniii  and  pronounced  "<rhtt«  aaodsliaae." 
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bedded  horizontally,  but  contains  hard  lumps  and  irony  de- 
posits. Further  down,  the  iron  becomes  more  frequent, 
and  gritty  particles  like  quartz  impede  the  edge  of  a  knife. 
The  bedding  also  is  lost,  and  the  closest  inspection  reveals 
no  bedding.  Yet  there  is,  even  then,  a  sloaping  strlation 
or  arrangement  of  lines  visible  in  some  places  on  the  fresh 
surface,  that  corresponds  in  direction  with  the  direction  of 
the  principal  cleavage  plane  of  the  talcose  and  quartzitic 
slate  already  described.  In  other  places  this  arrangement 
is  not  seen,  but  the  mass  crumbles  out  in  angular  pieces 
which  are  superficially  stained  with  iron.  The  profile  of 
the  bluff  here  presents  a  singular  isolated  knob  or  buttress 
that  rises  boldly  from  the  very  river,  connected  with  the 
main  bank  by  a  narrow  edge  along  which  a  man  cannot 
walk  with  safety.  On  either  side  of  this  bold  promontory 
are  retreating  angles  in  the  bluff  along  which  a  descent  can 
be  made.  A  careful  inspection  of  these  ravines  and  of  the 
adjoining  blufFs  affords  indubitable  proof  that  this  material, 
white  and  impalpable  as  it  is,  results  from  a  change  in  the 
underlying  granitic  rocks. 

Just  above  this  point,  is  another  exposure.  It  here  sup- 
plies what  is  locally  known  as  the  "paint  rock,"  from  an 
enterprise  started  several  years  ago  in  manufacture  of 
mineral  paint  from  this  material.  The  decomposed  granite 
here  has  very  much  the  same  appearance  as  the  kaolin, 
already  described,  at  Birch  Coolie,  but  contains  more  quartz, 
and  is  more  stained  with  iron.  It  has  a  greenish  color,  but 
within  might  be  blue.  It  passes  upward  into  the  greenish, 
and  then  white,  kaolin  clay  already  described,  but  it  stands 
out  in  a  crumbling,  rusty  buttress,  exposed  to  the  weather, 
and  has  quartzitic  veins  and  concretions,  iron-coated,  and 
often  an  impure  iron  ore  in  considerable  quantities.  Itshows 
silvery  or  shining  talcose  flakes,  the  same  as  seen  in  the 
so-called  building  rock,  a  short  distance  below  the  mill  of 
Birum  brothers. 

A  short  distance  above  this,  nearly  opposite  Kedwood 
Falls,  is  situated  the  rock  which  WEbs  quarried  for  the  manu- 
facture of  paint.  This  has  in  every  respect  the  same  char- 
acter and  composition  as  that  last  described.  It  consists  of 
a  perpendicular  bluff  or  point,  standing  out  from  a  lower 
talus  that  rises  about  75  feet  above  the  river,  to  the  hight  of 
75  feet  more.  On  the  top  of  this  is  the  drift-clay  hardpan. 
covered  by  four  or  five  feet  of  sand  and  gravel,  the  whole 
bluff  being  about  150  feet  above  the  river.  This  bold  bluff,  or 
promontory,  stands  between  re-entrant  angles,  its  face  fall- 
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ing  down  sheer  thirty  or  forty  feet.  There  is  here  visible 
aD  irregular  slaty  or  cleavage  structure  in  the  rock,  that  at 
a  distance  has  the  appearance  of  dip  toward  the  S.  E.  30°. 
This  also  contains  quartz  veins  and  deposits,  accompanied 
by  iron,  in  some  places  too  abundantly  to  allow  of  being 
cut  with  a  knife,  though  very  much  of  it  can  be  easily 
shaped  with  a  knife.  It  shows  "slickensides, "  or  surfaces 
that  seem  to  have  been  rubbed  violently  against  each  other, 
causing  a  scratched  and  smoothed  appearance,  even  within 
the  body  of  the  bluff.  These  surfaces  are  concave  or  curv- 
ing, like  putty  hardened  after  being  pressed  through  a 
crevice. 

Between  Beaver  Falls  and  Vicksburg  the  granitic  rocks 
appear  almost  constantly  in  sight,  rising  in  mounds  or  bald 
irregular  slopes,  along  the  river  bottoms,  reaching  occasion- 
ally as  high  as  the  river  bluffs.  For  some  distance  above 
Beaver  Falls,  a  ridge  of  granitic  rock,  running  along  within 
the  bluffs,  divides  the  channel  into  two  parts,  both  of  which 
are  sometimes  occupied  by  water,  no  such  rock,  nor  any 
other,  being  visible  in  the  bluffs  themselves. 

At  eight  miles  above  Beaver  Falls  such  rock  occurs  in 
great  force  in  the  river  bottoms,  giving  the  appearance  of 
a  village,  at  a  distance,  partly  hid  by  the  scant  foliage. 
Here  it  occupies  the  whole  valley,  spurs  running  in  either 
direction  into  the  river  bluffs. 

At  Vicksburg  the  river  bottoms  are  crowded  with  granite 
mounds  and  hills,  some  of  them  holding  large  bloclis  of 
hornblende  schist  that  lie  in  situ,  the  transition  from  granite 
to  schist  being  very  abrupt. 

After  passing  Patterson's  rapids  (T.  114,  37),  the  next  im- 
portant granite  exposure  noted  was  at  Minnesota  Falls, 
situated  in  the  north  part  of  town  115,  range  39,  although 
,  small  mounds  of  granite  occur  for  three  miles  below.  Here 
the  river  bottoms  are  occupied  by  a  schistose  granite,  which 
splits  up  conveniently  for  foundation  stone.  The  change 
in  die  character  of  the  rock  is  evident  in  the  generally  turfed 
condition  of  the  mounds.  The  rock  is  here  intersected  by 
veins  of  quartz  aud  trap  dykes,  the  latter  being  traceable 
across  the  valley  for  half  a  mile,  running  N.  K  and  S.  W. 
This  trap  is  heavy  and  dark  green,  with  some  shining  faces 
on  the  hornblende,  when  freshly  broken.  In  higher  levels, 
and  apparently  overlying  this  bedded  schistose  granite,  is  a 
compact  hard- weathering  granite.  It  is  of  a  gray  or  green- 
ish-gray color  much  resembling  the  St  Cloud  granite.  The 
rock  at  Minnesota  Falls  differs  very  noticeably  from  any 
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observed  in  the  river  valley  at  lower  points.     It  is  bedded, 
and  has  a  strong  dip  towards  the  S.  E. 

At  a  point,  a  short  distance  from  the  river,  up  a  little 
ravine,  tiiat  joins  the  Minnesota,  opposite  Austin  and  Wor- 
den's  flouring  mill  at  Minnesota.  Falls,  the  mineral  already 
described  as  kaolin,  or  "paint  rock,"  may  be  seen.  This 
decomposing  granite  here  holds  quartz  veins  and  deposits; 
which  being  coated  with  a  lustrous  black  mineral,  or  hold- 
ing it  in  sheltered  angles  or  cavities,  has  attracted  the  atten- 
tion of  the  settlers,  who  have  regarded  it  as  possibly  an  ore 
of  silver  or  of  copper.  This  mineral  has  a  dark,  brown 
powder.  When  in  the  form  of  films  or  sheets,  or  larger 
globules,  it  parts  with  a  specular  cleavage.  In  some  places 
a  considerable  iron  rust  is  seen  in  this  quartz,  and  in  others 
drusy  or  peppery  crystals,  as  if  of  the  same  composition,  are 
scattered  over  the  surface,  making  it  appear  specked  under 
the  glass.  These  fine  crystals  make  a  lighter  powder. 
Prof.  Peckham  pronounces,  this  mineral  to  be  hematite  iron 
ore.    It  is  specular. 

The  valley  all  the  way  between  Minnesota  Palls  and 
Granite  Palls  is  about  two  miles  wide,  and  presents  a  singu- 
lar billowy  prospect,  of  granitic  knobs,  rising  and  falling  on 
all  sides,  the  river  worming  its  way  among  them  and  having 
frequent  rapids  and  water- falls,  useful  for  mill  privileges. 
At  Granite  Falls,  as  ac  Minnesota  Palls,  and  all  the  way  be- 
tween, the  rock  in  the  valley  is  a  schistose  granite,  almost  a 
mica  schist;  but  it  varies  to  a  hard  gray  granite  that  resem- 
bles that  at  St.  Cloud  both  in  color  and  composition.  This, 
however,  forms  but  a  small  part,  the  greater  portion  being 
schistose  or  laminated.  It  also  varies  to  a  red  granite,  i.  e. 
one  in  which  there  are  evident  flesh-colored  crystals  of  feld- 
spar. These  two  variations  do  not  seem  to  lie  with  any  as 
certainable  fixed  relation  of  superposition  to  the  schistose  or, 
bedded  granite,  but  rise  in  knobs  and  irregular  masses 
higher  in  the  valley  than  that.  They  are  not  wooded,  nor 
turfed,  the  schistose  granite  which  more  easily  decomposes 
being  generally  turfed. 

The  most  marked  peculiarity  of  the  granite  at  this  place 
is  its  constant  dip  toward  the  S.  E.  This  has  been  observed 
at  several  other  points  before  reaching  Granite  Palls,  but 
some  uncertainty  has  generally  existed  in  regard  to  the  true 
character  of  the  lamination  seen,  and  it  has  not  been  spoken 
of  as  dip.  Although  the  usual  direction  of  inclination  is 
toward  the  S.  E.,  it  varies,  at  Granite  Palls,  from  S.  E.  to 
N.  E.  It  amounts  to  25  degrees,  but  sometimes  reaches  40 
degrees.     At  one  place  at  Granite  Palls  the  rock  dips  to 
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the  north  for  some  distance.  The  red  and  gray  colors  are 
variously  mingled,  without  any  apparent  law  of  association 
or  alternation.  Although  the  patches  of  more  massive  and 
typical  granite  are  suitable  for  a  fine  building  material, 
they  still  show  the  same  dip  toward  the  S.  E^.,  and  are 
distinctly  bedded  throughout.  These  hard  knobs  rise  from 
ten  to  twenty  feet  above  the  general  level  of  the  other  gran- 
ite, and  show  various  effects  of  running  water. 

The  trap  dykes,  the  direction  of  which  is  shown  by  the 
adjoined  dia^am,  occur  in  the  river  bottoms,  about  a  mile 
above  Granite  Falls. 

Ti-ap  dykes  at  Qraniie  Falls. 

Bedded  OraniU.    Dip  itreffular. 
Trap  dyke,  80  /(.  ~ 

Oranite,  dip  unascertainable,  54/1. 
y.E.  '      S.W 

GreenetOTW  trap  dyke,  iS  fi. 
GraniU,  dip  S.E. 


There  are  sudden  changes  in  the  rock  from  real  granite 
to  homblendic  schist.  These  occur  irregularly.  A  change 
like  this  gives  rise  to  the  waterfall  npar  the  flouring  mill  of 
Hon.  Henry  Hill,  the  fall  being  due  to  the  greater  resistance 
of  the  harder  rock.  The  trap  dykes  above  mentioned  also 
cause  rapids  and  waterfalls  where  they  cross  the  river. 

Between  Granite  Falls  and  Montevideo,  at  the  mouth  of 
the  Chippewa  river,  the  granite  occasionally  appears  in  the 
river  bottoms.  It  was  noticed  at  a  point  six  miles  below 
Montevideo,  on  the  north  side.  The  bedding,  supposed  to 
be  due  to  original  sedimentation,  still  dips  to  the  east.  It 
appears  sometimes  to  stand  nearly  vertical.  At  this  place 
occurs  a  belt  or  bed  of  hornblendic  schist. 

At  two  iniles  below  Montevideo,  is  a  conspicuous  outcrop 
of  compact  hard  granite,  of  a  red  color,  lying  mainly  on  the 
north  side  of  the  river,  in  the  bottoms.  This  has  the  same 
dip,  viz.,  30  or  35  degrees  to  the  southeast.  The  beds  here 
regarded  as  representing  dip,  and  at  other  points  mention- 
ed, should  be  further  described.  They  are  in  thickness  ^ 
to  2  or  three  inches,  or  they  seem  sometimes  to  be  a  foot  or 
two.  When  weathered  they  appear  thinner,  and  the  granite 
then  sometimes  presents  a  slaty  structure,  the  edges  stand-. 
ing  out  sharply  at  the  angle  of  dip.     At  Minnesota  Palls 
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and  from  there  to  Granite  Falls,  these  beds  are  so  micaceous 
as  to  make  what  has  been  termed  a  schistose  granite,  the 
whole  mass  becoming  easily  disrupted  by  frost  and  water, 
and  then  turfed  over.  But  at  this  place  the  beds  are  closely 
compacted,  and  the  whole  is  almost  massive.  The  thick- 
ness of  the  bedding  can  easily  be  seen,  however,  in  the  oc- 
casional thin  sheets  that  part  frota  the  knobs,  or  in  the  stri- 
ations  that  mark  the  faces  of  the  water  worn,  bald  knobs. 
Although  these  knobs  rise  at  irregular  intervals,  and  are 
variously  situated  with  reference  to  each  other,  having 
sloughs  between  them,  yet  they  are  arranged  somewhat  in 
succession  in  one  direction,  making  rows  or  almost  some- 
what continuous  ridges,  running  parallel  in  the  direction  of 
the  strike,  N.E.  andS.  W.,  which  of  themselves  indicate  a 
system  of  bedding.  On  a  weathered  cross-section  of  the 
bedding,  the  marks  of  striation  or  sedimentation  of  ten  show 
a  wavy  arrangement,  or  distorted  parallelism,  and  some- 
times they  vanish  and  widen  alternately.  The  dip  meas- 
ured in  one  place  is  here  58",  10"  east  of  south.  At  another 
point  very  near  the  last,  it  is  85°  in  the  S3me  direction. 
This  grsoiite  has  the  color  and  apparent  composition  of  that 
seen  below  fort  Ridgely. 

This  granite  shows  occasionally  a  knob  of  hornblendic 
schist,  rising  among  the  granite  mounds,  having  very  much 
the  form,  dip  and  bedding  of  the  granite. 

There  is  also  occasionally  a  mound  or  dyke  of  trap,  or 
greenstone,  split  into  shapeless  blocks  under  the  weather, 
the  planes  of  division  running  in  various  directions.  These 
have  no  bedding,  nor  dip,  but  are  very  heavy,  and  uniform- 
ly of  a  dark  green  color.  They  do  not  disturb  the  uniform- 
ity of  dip  in  the  granite. 

The  following  diagram  will  exhibit  some  of  the  features 
of  the  granite  as  exposed  two  miles  below  Montevideo; 
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OranUe  iwo  miles  below  Montevideo,  Chippewa  Co. 


.^' 


The  change  in  the  direction  of  dip  in  the  granite  here 
sketched  is  rather  less  sudden  than  here  represented.  The 
st^am,  or  joint,  marking  the  point  of  contact  of  the  beds  dip- 
ping in  different  directions,  is  very  much  covered  with  turf, 
and  the  matmer  of  union  cannot  be  ascertained  definitely, 
but  on  the  face  of  the  bluff  (strike)  there  is  no  apparent 
disturbance  or  irregularity. 

A  belt  or  wedge- shaped,  lenticular  mass  of  hornblendic 
schist  occurs  in  the  granite  here  described,  on  the  land  of 
Mrs.  E.  A.  Hull,  having  a  more  easterly  dip,  and  running 
N.  W.  and  S.  E.  It  is  20  rods  long,  and  from  20  ft.  to  6 
rods  wide.  Its  dimensions  and  form  canfaot  be  fully  and 
exactly  seen.  It  appears  in  low  knobs  much  like  the  gran- 
ite, and  the  intervals  of  non-exposure  are  grassy. 

Mr.  L.  R.  Moyer,  county  surveyor  of  Chippewa  county, 
reports  granite  on  the  prairie,  three  miles  east  of  Montevideo, 
and  in  the  Minnesota  bottoms,  a  mile  above  Montevideo. 

Near  the  lower  end  of  Lac-qui-parle  lake,  granite  appears 
on  Ijoih  sides  of  the  lake.     It  is  usually  inaccessible  from 
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the  prevalence  of  water;  but  in  the  dry  months  of  the  year 
it  can  be  reached  on  the  north  side  without  any  trouble, 
except  from  tall  grass  and  bushes.  There  are  three  or  four 
small  bare  spots  on  the  south  shore  that  can  be  seen,  and 
three  or  four  others  that  rise  up  in  the  midst  of  the  lake. 
Two  of  these  spots  of  bare  rock  also  occur  on  the  north 
side,  near  the  foot  of  the  lake.  This  rock,  so  far  as  can  be 
seen  on  the  north  side,  shows  very  much  the  same  composi- 
tion as  further  down  the  river.  It  contains  quartz,  mica  and 
flesh-colored  feldspar,  with  patches  and  veins  of  quartz, 
some  of  which  are  mingled  with  porpbyritic  feldspar.  The 
exposed  surfaces  are  annually  submerged,  or  nearly  so,  and 
do  no^exhibit  very  plainly  such  markings  as  indicate  sedi- 
mentation or  dip.  There  seems  to  be  an  indistinct  arrange- 
ment of  the  mica  scales,  so  as  to  give  the  rock  a  schistose 
structure,  but  this,  although  generally  running  N.  E.  and 
S.  W.,  does  not  have  that  direction  invariably,  and  does  not 
at  all  represent  the  lamination  or  bedding  seen  below  and 
already  described.  In  only  one  small  area  can  there  be  seen 
what  looks  like  the  same  bedding,  and  there  it  is  but  six 
inches  in  thickness,  the  beds  being  one  or  two  or  three 
inches,  with  a  dip  of  75°  toward  the  S.  E.  Jointing  planes 
divide  the  whole  mass  into  blocks  and  rhombs,  four  or  five 
or  six  feet  in  thickness.  There  is  considerable  low  land 
about  the  lake,  much  of  which  is  flooded  at  the  wet  season 
of  the  year,  but  it  is  stony  and  bushy,  and  has  the  abear- 
ance of  rock  in  a  great  many  places  near  the  surface,  buch 
appearances  are  seen  the  whole  length  of  the  lake,  and 
especially  on  the  north  side.  About  three  miles  above  the 
foot  of  the  lake,  rock  can  be  seen  on  the  south  side  at  two 
points,  rising  plainly  above  the  general  level  of  the  bottoms, 
and  ascending  in  the  slope  from  the  prairie.  Such  exposures 
continue  to  near  the  head  of  the  little  lake  in  T.  120,  R.  44, 
where  granite  appears  in  several  places  on  the  south  side  of' 
the  river. 

Further  up  the  river,  near  where  it  enters  T.  120,  R.  44, 
may  be  seen  a  large  exposure  of  coarse  granite.  The  crys- 
tals of  feldspar  are  large  and  ilesh-colored,  or  red.  Yet  the 
granite  also  varies  to  a  lighter  color,  in  which  the  feldspar 
is  nearly  white.  It  shows,  in  the  latter  case,  a  perpendicu- 
lar jointing,  the  planes  being  one  or  two  or  three  inches 
apart.  The  whole  exposure  consists  of  bare,  massive, 
rounded  knobs,  cut  into  angular  rhomboidal  blocks,  by 
jointing  planes,  but  in  no  place  showing  the  dip  seen  lower 
down  the  Minnesota  river. 
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Granite  also  outcrops  about  three-quarters  of  a  mile  above 
Mr.  F.  Frankhouse's,  on  the  south  side  of  the  river,  two 
miles  above  the  last. 

Red  granite  also  appears  about  a  mile  further  up,  in  the 
river  bottoms,  near  Mr.  W.  Movius'  house,  presentiug  an 
irregular  exterior,  showing:  no  dip,  although  there  are  here 
also  conspicuous  jointing  planes.  This  is  a^ut  three-fourths 
of  a  mile  above  the  mouth  of  the  Yellow  Banks  creek.  Op- 
posite Mr.  Movius',  on  the  south  side,  in  the  bottoms,  may 
be  seen  another  similar  granite  mound. 

At  three  miles  below  the  foot  of  Big  Stone  lake,  there  is 
a  tumultuous  outcrop  of  red  granite,  extending  to  the  lake, 
on  both  sides  of  the  river.  This  shows  planed  and  striated 
surfaces  on  a  grand  scale.  These  marks  have  a  N.W.  and 
S.E.  direction  (corrected  for  variation),  or  that,  in  general, 
of  the  Minnesota  valley.  The  whole  rock,  including  the 
upper  surfaces  and  the  sides  of  the  mounds,  is  planed  off. 
The  best  exhibition  of  these  markings  is  seen  on  the  north- 
western slopes,  in  which  direction  there  is  a  system  of  joint- 
ing planes,  dividing  the  granite  into  blocks  that  have  at  first 
sight  a  strong  semblance  of  dip.  the  masses  breaking  off 
more  nearly  at  right  augles  on  the  southeast  side.  This  is 
a  coarse,  red  granite,  with  large  crystals  of  feldspar.  The 
following  diagram  illustrates  the  effect  of  the  jointing  in  the 
rock,  acted  upon  by  glacial  forces  from  the  northwest. 

Jointing  and  glaciation  at  Big  Slone  lake. 


Above  the  foot  of  Big  Stone  lake  there  i.s  no  known  out- 
crop of  granite  throughout  its  extent.  Cretaceous  rocks 
constitute  the  only  outcrops.  These  are  seen  sometimes  in 
the  little  creeks  that  enter  it,  and  are  outlined  as  terraces 
on  its  banks. 

The  examiners  of  the  land  of  the  Winona  and  St.  Peter 
R.  R.  report  granite  in  silu,  on  the  prairie,  T.  113.  B.  43, 
sec.  17,  and  T.  113,  R.  39.  sec.  29. 
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FuTtber  examiDBtioQ  of  the  granitic  belt  was  made  at  Sauk 
Bapids  and  St  Cloud,  for  the  purpose  of  comparison  with 
the  granites  of  the  Minnesota  valley,  and  with  a  view  to 
some  parallelization;  but  as  that  region  will  undergo  a  more 
detailed  survey,  and  no  results  were  obtained  bearing  on 
the  subject  of  the  relative  age  of  the  rocks  at  that  place  and 
the  granite  of  the  Minnesota  valley,  those  observations  are 
reserved  for  future  compartsooE. 

(j)      THE   CRETACEOUS. 

In  the  progress  of  the  season's  work,  the  first  point  at 
which  these  rocks  were  seen  was  in  Dakota  county.  At 
Empire  City,  where  the  highway  crosses  the  Vermilion,  sec. 
24,  T.  114,  R.  19,  the  river  is  handsomely  terraced.  The 
valley  between  the  lowest  benches  that  rise  on  each  side  is 
from  one  to  two  miles  wide.  The  first  terrace  is  very  ooq- 
spicuous  in  the  treeless  landscape,  and  consists  superficially 
of  coarse  drift.  Its  crest  is  gently  rounded  ofE.  It  is  occu- 
pied with  fine  farms.  The  same  is  true  of  the  land  lying 
along  its  base,  which  might  be  called  the  fiood  plain  of  the 
river.  Yet  it  is  probable  the  river  never  floods  tie  greater 
partoC  it.  Some  of  this  plain  is  wet  and  grassy,  making 
fine  meadow  land,  and  other  parts  of  it  are  plowed  for  wheat. 
The  first  terrace  seems  sometimes  broken,  about  midway, 
into  two  terraces,  the  constancy  of  which  could  not,  how- 
ever, be  discovered.  It  is  subject  to  numerous  re-entrant 
bends  and  other  sinuosities,  the  points  intervening  being 
stony  and  only  fit  for  pasturage.  The  pebbles  are  generally 
quartzitic,  and  lie  very  thick  on  the  surface.  They  are 
rounded  as  by  water.  The  hight  of  this  terrace  above  the 
river,  measured  by  Mr.  Purber  by  Locke's  level,  was  found 
to  be  81  ft.  3  in.  Above  this  terrace  there  is  a  further 
ascent  to  the  level  of  the  general  prairie.  What  part  the 
St.  Peter  sandstone,  which  forms  lone  rock  a  short  distance 
north,  and  shows  an  outcrop  in  the  valley  a  short  distance 
up  the  river,  plays  in  the  formation  of  this  terraced  slope 
to  the  Vermilion,  cannot  be  certainly  ascertained,  but  it 
probably  is  very  small.  The  Cretaceous  clays  and,  shales. 
with  their  associated  loose  sandstones,  however,  are  per- 
fectly adapted  to  the  formation  of  terraces  along  streams, 
as  has  been,  and  will  be  further  mentioned  in  describing  the 
Minnesota  valley,  and  they  are  believed  to  be  the  sole  cause 
of  these  terraces.  If  the  reader  wishes  to  investigate  this 
subject  further,  he  is  referred  to  those  chapters  and  para- 
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graphs  that  describe  the  terraces  of  the  Minaesota,  and 
discuss  the  drift  and  its  pheaomeDa.  This  assigoment  of 
these  terraces  to  the  agency  of  the  stratified  deposits  of  the 
CretaoeoQS  does  not  rest  on  bare  opinion.  The  Cretaceous 
clay  was  seen  in  outcrop  near  the  bridge  over  the  Vermilioa 
near  Empire  City.  The  destructible  nature  of  these  beds 
causes  them  to  be  covered  by  loose  materials,  which,  after 
the  lapse  of  time,  spread  over  the  entire  surface,  and 
superficially  appear  to  compose  the  whole  substructure. 
The  beds  themselves  are  thus  only  outlined  in  the  form 
of  terraces. 

In  ascending  the  Minnesota  valley  the  first  point  at  which 
the  Cretaceous  was  indentified,  so  far  as  it  can  be  without 
the  aid  of  fossils,  is  at  the  Asylum  farm,  near  St.  Peter,  in 
Nicollet  county.  It  lies  here  in  the  water-worn  openings  of 
the  Shakopee  limestone.  It  is  a  white,  or  greenish- white 
deposit,  holding  much  sand.  It  has  a  great  many  flinty 
fragments,  and  some  siliceous  limestone  tumps.  The  latter 
are  rounded,  but  the  former  are  angular.  The  lumps  are 
porous,  crystatline,  hard,  and  gray  or  white.  No  fossils 
can  be  seen,  and  no  stratification.  It  seems  rather  to  have 
been  jantmed  into  the  openings  in  the  Shakopee  stone.  A 
similar  exposure,  presenting  the  same  characters,  occurs 
across  the  river  from  St.  Peter,  and  about  a  mile  toward 
Kasota,  in  a  blufi  by  the  side  of  the  road. 

A  heavy  bed  of  white  sand,  which  has  been  described  as 
probably  belonging  to  the  St.  Peter  sandstone  (p.  134),  oc- 
curs on  the  Blue  Earth  and  its  tributaries.  It  is  associated 
with  an  impure  Iron  ore,  and  with  light  green  shale,  but  its 
exact  relation  to  them  has  not  been  ascertained.  It  may 
belong  to  the  Cretaceous. 

At  Mankato,  in  Blue  Earth  county,  a  series  of  very  inter- 
esting observations  was  made  on  the  Cretaceous,  throwing 
some  light  on  ihe  history  of  that  period  of  submergence 
which  brought  the  most  of  Minnesota  below  the  ocean. 
Where  the  road  to  South  Bend  crosses  the  Blue  Earth,  on 
the  east  side  of  the  bridge,  is  a  cut  in  greenish  clay,  by  the 
side  of  the  road.  This  deposit  of  clay  lies  in  a  nook  along- 
side the  bluff  of  Lower  Silurian,  and  doubtless  was  protected 
from  destruction  in  the  glacial  period  by  that  bluff.  It  is 
covered  with  drift,  and  at  one  place  occupies  a  cleft  in  the 
Silurian  rock,  running  nearly  to  the  surface  of  the  ground 
at  the  top  of  the  blufE.  Its  position  here,  and  as  represented 
in  the  following  sketch,  is  very  deceptive.  It  appears  very 
much  as-if  in  place  in  the  Shakopee  stone,  but  the  beds  of 
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that  Stone  hold  as  low  a  place,  horizontally,  a  little  further 
to  the  left,  as  this  clay.  The  bluff  of  Lower  Silurian  can 
be  seen  to  disappear  behind  the  clay,  in  some  places  the 
clay  being  removed  so  as  to  show  the  bluff  at  lower  points 
than  at  others.  There  is  every  indication  that  this  deposit 
is  of  small  extent. 

The  Cretaceous  at  Mankaio. 


ExplcinatUm. 

a.  Shakopee  LliaestoDe. 

b.  Bedded,  tcre^Dish  clay,  weatherlog  white,  but  little  sandy. 

c.  Sandy,  bedded  greeDieb  clay. 

().     Drift,  mostly  coariie  fragments  of  Shakopee  LlmeBtone. 

Passing  along  the  right  bank  of  the  Blue  Earth  river  from 
the  highway  to  the  railroad  bridge,  we  come  to  a  cut  in  the 
Shakopee  stone.  This  is  in  the  same  horizon  as  that  just 
described,  and  shows  more  fully  the  manner  of  superposition 
of  the  Cretaceous  on  the  Silurian  rocks.  This  cut  is  per- 
haps "0  feet  above  the  river,  the  bank  of  which  is  composed 
entirely  of  rock,  the  lower  portion  of  which  is  the  Jordan 
Sandstone,  and  the  upper,  the  Shakopee  limestone,  the 
latter  comprising  about  20  feet.  In  general  this  railroad 
cut  shows  a  mixture  of  Cretaceous  clay  with  the  Lower 
Silurian,  the  top  of  the  whole  being  thinly  and  irregularly 
covered  over  and  chinked  up  with  coarse  drift.  The  Lower 
Silurian  is  more  or  less  broken  and  tilled,  at  least  the  bed- 
ding seems  to  have  been  cut  out  into  huge  blocks  by  divi- 
sional planes,  which,  either  by  weathering  or  water  wearing, 
were  widened,  the  blocks  themselves  being  subsequently 
thrown  to  some  extent  from  their  horizontality,  tipping  in 
all  directions.  The  opened  cracks  and  seams  were  then 
filled  with  the  Cretaceous  clay,  which  is  deposited  between 
these  loosened  masses,  and  sometimes  even  to  the  depth  of 
twenty  feet  below  the  general  surface  of  the  top  of  the  rock. 
The  clay  sometimes  occupies  nooks  and  rounded  angles, 
sometimes  sheltered  hflow  heavy  masses  of  the  Silurian  beds. 
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The  clay  is  uaiformly  bedded,  about  horizontally,  with  some 
slope  in  accordance  with  the  surface  od  which  the  sedimen- 
tation took  place.  But  the  most  interesting  and  important 
feature  is  the  condition  of  these  old  Silurian  surfaces.  They 
are  rounded  by  the  action  of  water,  evidently  waves.  The" 
cavities  and  porous  spots  are  more  deeply  eroded,  making 
little  pits  on  the  face  of  the  rock;  or  along  the  lines  of  sec- 
tion of  the  sedimentation  planes  with  the  eroded  'surface, 
there  are  furrows  due  to  the  greater  effect  of  water.  The 
rounded  surface  of  these  huge  masses  of  Lower  Silurian  is 
coated  with  a  thickness  of  about  a  half  inch,  or  an  inch  and 
a  half,  of  iron  ore,  which  scales  off  easily,  and  is  easily 
broken  by  the  hammer.  While  this  scale  of  iron  ore  is 
thicker  near  the  top  and  on  the  upper  surfaces  of  the  blocks, 
yet  it  runs  down  between  the  Cretaceous  clay  and  the  body 
of  the  rock,  so  as  to  prove  its  date  older  than  the  clay.  The 
conclusions  that  must  be  drawn  from  this  observation  are 
about  as  follows: 

1st.  The  Silurian  rocks  were  long  weathered,  and  washed 
clean,  even  water- worn  and  rounded,  at  this  place,  when 
they  went  below  the  Cretaceous  ocean.  Nothing  intervenes 
between  their  iron  stained  surfaces  and  the  clay. 

2nd.  This  point  seems  to  have  been  on  or  near  the 
ancient  shore  line,  where  the  violence  of  the  waves  was 
great.  These  rounded  knobs  could  not  have  received  their 
coating  of  iron  if  constantly  submerged.  The  iron  indicates 
the  action  of  atmospheric  gases  on  iron  held  in  solution  in 
water,  as  a  bog  ore  formation. 

3rd.  The  Cretaceous  clay  here,  whatever  be  its  place  in 
the  Cretaceous  age,  was  deposited  in  a  quiet  ocean. 

■4th.  This  bluS,  facing  to  the  south,  or  south-east,  like 
that  at  Mankato,  indicates  the  approach  of  the  Cretaceous 
ocean  from  that  direction,  though  this  may  have  been  only 
a  reef,  or  an  island,  just  before  the  further  submergence. 

5th.  There  may  have  been,  and  was  probably,  a  further 
deposition  of  clay  of  the  Cretaceous  age  which  was  destroy- 
ed and  transported  by  the  drift  i)eriod,  at  this  place. 

6th.  The  drift  succeeded,  and"  was  not  violent  enough 
in  its  forces  to  disturb  these  tilted  and  waterworn  masses 
of  Lower  Silurian  limestone,  so  but  that  their  old  surfEKes 
abut  still  unconformably  against  the  Cretaceous  clay. 

7th.  The  Cretaceous  sea  must  have  advanced  slowly 
over  the  Silurian  rocks.  These  washed  surfaces  could  not 
have  been  produced  when  the  sea  was  retiring,  else  the 
Cretaceous  sea  would  have  washed  out  the  clay.  Further 
the  clay  lies  directly  in  contact  with  these  surfaces. 
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Stti.  The  CretEkceous  sea  must  have-gone  farther  north 
and  east  so  as  to  deeply  submerge  these  disturbed  masses, 
in  order  to  have  deposited  Ruch  fine  sediment  in  their  crev- 
ices. 

9th.  While  the  -washed  surfaces  indicate  a  shore  line,  or 
a  reef,  the  clay  proves  deep  submergence. 

10th.  The  Cretaceous  sea  must  have  retired  rapidly,  so  as 
to  give  no  opportunity  to  wash  out  the  clay. 

11th.  These  washed  surfaces  must  have  been  produced  as 
the  sea  was  advancing. 

12th.  While  it  is  certain  that  the  Cretaceous  sea  ad- 
vanced slowly  on  the  land,  it  is  not  certain  that  it  retired 
rapidly.  The  clay  existing  there  may  have  been  protected, 
from  the  retiring  shore  waves  by  superimposed  beds  hun- 
dreds of  feet  thick- -such  higher  beds  having  been  subse- 
quently removed  by  the  drift  forces;  but  it  is  likely  that 
drift  forces  that  were  able  to  destroy  so  much  Cretaceous, 
would  also  so  have  disturbed  the  Silurian  masses  as  to  leave 
no  trace  of  the  clay,  or  even  to  have  transported  away  the 
Silurian  masses  themselves.  Hence  it  is  probable  that 
there  was  but  little  Cretaceous  deposited  over  the  remain- 
ing clay,  and  that  the  sea  retired  rapidly. 

The  adjoining  sketches  will  give  a  better  idea  of  the  posi- 
tion of  the  Cretaceous,  with  respect  to  the  Silurian. 

The  Cretaceous  on  the  Lower  Silurian. 


,    Weailiercd  siirtuLV  ot  Silm 
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The  Cretaceous  on  ihc  Silurian. 


ExpUinatiov. 
%.   Silurlau  rock,  cut  by  the'g'''xl'>'S<''  ".  K. 
b.    WaatberedBurfaoe  of  Silurian  rock. 
o,    OretaoeouH  clay,  Ereenlsh  hlue,  bedded. 
d.    Coane  drift. 

On  sec.  25,  T.  108,  R,  29,  (as  nearly  as  can  be  made  out), 
is  an  exposure  of  Cretaceous  clay.  The  bank  of  the  flood 
plain  of  the  river  is  made  up,  almost  everywhere,  of  sandy, 
more  or  less  stratified,  alluvium.  But  here,  although  having 
about  the  same  bight,  it  is  made  up  almost  entirely  of  a 
mass  of  large,  water-washed  fragments  of  conglomeritic 
sandstone,  which  lie  in  confusion,  some  having  fallen  down 
into  the  water.  They  are  underlain  by  a  fine  blue  clay, 
without  gravel  or  pebbles,  belonging  to  the  Cretaceous. 
Hence  the  sandstone  or  conglomerate  pieces  are  not  in  situ, 
but  pertain  to  the  drift.  Sometimes  a  layer  of  drift-pebbles 
and  cobble-stones,  about  three  inches  thick,  separates  them 
from  the  clay.  These  large  masses  are  8  or  12  feet  long, 
and  5  or  6  feet  thick,  and  are  scattered  in  talus  over  the 
Cretaceous  clay,  even  into  the  river. 

Dr.  B.  P.  Shnmard,  in  his  report  on  the  Minnesota  valley, 
has  mentioned  an  outcrop  of  formation  1  capped  with  about 
25  feet  of  gray,  concretionary  limestone,  about  two  miles 
below  the  mouth  of  the  Waraju,  and  describes  it  as  having 
disseminated  crystals  of  calcareous  spar.  His  analysis 
shows   it  to  hold  30  per  cent,   of   carbonate  of    lime.     A 
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very  long  search  was  made  for  this  exposure  in  the  season 
of  1873.  It  could  not  be  found — that  is  to  say,  nothing 
could  be  found  pertaining  to  the  Silurian  rocks.  A  sand- 
stone was  seen  in  outcrop  on  sec  16,  T.  109,  K.  29,  on  the 
north  side  of  the  river,  in  Nicollet  county,  quarried  a  little 
by  Wm.  Fritz,  which  proved  to  pertain  to  the  Cretaceous, 
holding  dicotyledonous  leaves  and  branches.  It  consists  of 
alternating  layers  of  friable  sand  with  angular  shapes,  but 
little  rounded  by  attrition,  and  hard,  cemented  gray  sand- 
atone,  which  is  sometimes  coarse  enough  to  be  styled  con- 
glomeritic.  The  section  here  is  as  follows,  the  upper  mem- 
bers being  somewhat  displaced  by  the  washing  out  of  the 
friable  layers. 

Section  in  Cretaceous  sandstone.    Land  of   Wm.  Fritz, 
sec.  16,  T.  109,  R  29,  Nicollet  Co. 

No.  1.  Hard,  K^ay  saDdstuDG,  rusted  in  the  weather,  and 
checking  inui  beds  of  about  four  Inches,— so  Die- 
times  one  or  two  ioches 18  in. 

So.  2.     Friable  white  sand 10  In. 

No.  3.    Onecourseof  gray  sandstone.ut  varlabieihlckness    1-3  ft. 

No.  4.    White  sand 6  in. 

No.  5.  Gray  sandstone,  quarrying  out  in  layers  Q-IO  inches 
thick,  but  in  the  quarry  appearing  massive;  very 
,  bard,  tbe  cement  appearing  to  be  silica.  It  con- 
tains frasmentsoC  wood,  charcoal  and  angiosper- 
mous  leaves.  Its  under  surface  is  undulatorj,  its 
thickness  varyinp:  from 3-6  ft. 

No.  6.    White,  friable  sand,  seen 3  ft. 

This  whole  quarry  lies  perhaps  35  or  40  feet  above  the 
river,  and  40  or  50  rods  from  it  The  persistency  of  this 
group  of  layers  is  evidenced  along  here  by  their  forming  a 
little  terrace  above  the  bottoms,  which  rises  about  25  feet, 
and  is  visible  for  more  than  a  mile.  Pieces  of  this  stone 
had  been  seen  at  lower  points  on  the  river,  said  to  have 
been  taken  from  the  beds  in  'situ,  but  it  had  been  impossible 
to  find  those  bods.  One  such  place  was  at  Mr,  E,  Howe's, 
on  sec.  23.  T.  109,  R.  29,  on  the  south  side  of  the  river. 

Pour  miles  below  New  Ulm,  on  the  south  side  of  the  river, 
is  a  bluff  made  up  of  Cretaceous,  on  the  land  of  John  Grue- 
bel,  as  follows: 

Section  on  sec.  2,  T.  109.  R.  30. 

Ho.  1.     Black  alluvium 2  ft. 

Passing  below  into — 
No.  2.    Clayey  alluvium,  of  a  light-brown  color 4i  ft. 
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No.  3.    Etedchky,  coDtaiQlng  somesaDdstoae  in  masses;  stratifled    3ifl. 

Ho.4,    Beltof  greenish, saady  claj 1  ft. 

Passlog  Into— 

No.  5.    Sandy  day,  of  alight  umber  color lift. 

No.  6.    Beddedsandy  clay,  olaneartti  color,  fsameas  No.  2)....    2  ft. 
No.  7.    Greenish  sand,  the  color  coming  from  the  misture  of 

green  shale  with  the  sand,  the  grains  of  sand  being  . 

white  quartz 2  in. 

No.  S.    White  sandstone,  in  one  bed,  or  weathering  into  beds 

of  two  Inches 1    ft. 

No.  9.    Green  ][)edded  shale,  or  clay,  with  some  fine  sand  grains, 

and  somelaminations  or  thick  beds  that  are  all  white 

sand,  but  generally  malntalntng  a  green  color,  seen. ..  18  ft. 
No.10.  Slope  and  talus 10  ft. 

The  bedding  seen  in  the  foregoing  section  is  horizontal, 
and  shows  no  fossils.  Although  there  is  no  opportunity  at 
this  place  to  determine  whether  this  series  of  shales  lies 
above  or  below  the  sandstone  at  Fritz's,  by  an  observation 
made  in  the  bank  of  the  road  at  the  crossing  of  the  Waraju, 
it  is  believed  to  overlie  that  sandstone,  but  to  underlie  a 
series  of  calcareous  beds  that  appear  in  the  right  bank  of  the 
river,  about  a  mile  below  the  mouth  of  the  Waraju.  The 
colors  near  the  top  of  the  foregoing  section  exchange  places 
a  little,  in  following  the  bluff  along,  drift  boulders  and 
gravel  occupying  the  place  of  clay,  in  No.  3.  In  some 
places  the  red,  irony  stain  passes  down  lower.  It  is  likely 
that  the  red,  brown  and  ochery  colors  are  due  to  ferriferous 
waters,  since  the  deposit  of  the  Cretaceous,  and  to  oxygen  in 
the  air.  Hence  it  is  not  certain  that  the  drift  extends  through 
the  whole  of  No.  3,  although  drift  boulders  are  mixed  with 
it,  or  replace  it,  in  some  places.  When  evenly  bedded  and 
free  from  boulders,  it  undoubtedly  belongs  to  the  Cretaceous, 
the  drift  stopping  with  No.  2.  When  it  is  replaced  by 
boulders,  the  Cretaceous  is  only  so  much  the  more  worn 
away,  the  color  pervading  them,  or  passing  down  to  lower 
beds. 

Prom  the  mouth  of  the  Waraju  going  down  the  right 
bank  of  the  Minnesota,  a  regular  terrace  is  seen  to  rise  sev- 
eral feet  above  the  flood  plain.  About  a  mile  down,  this 
terrace  shows  its  origin  and  composition,  in  the  banks  of  a 
ravine  which  cuts  it  (See  map  of  this  locality,  page  157. ) 
Before  reaching'that  point,  however,  an  outcrop  of  "gray 
concretionary  limestone "  is  seen  on  the  top  of  the  terrace 
plateau.  This  limestone  here  is  overlain  by  a  couple  of 
feet  of  water-washed  limestone,  gravel  and  cobble-stones, 
mixed  toward  the  top  with  the  usual  black  alluvium.  The 
appearance  of  the  quarried  stone  is  like  drift  pieces,  and  the 
bed  from  which  it  is  taken  is  intersected  variously   with 
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divisional  pluies.  catting  the  mass  into  irreKular  fragments, 
which,  on  being  taken  oat,  appear  weathered.  Yet  there 
are  crystal-lined  cavities,  some  parts  of  it  being  mostly 
made  up  of  calc-spar.  Since  the  formation  of  the  crystals, 
calcareous  water  has  again  deposited  lime  on  the  edges  of 
the  crystals,  which,  having  first  been  of  the  thin  (axe- 
shaped)  variety,  have  now  the  appearance  of  separate  but 
crowded  cock's  combs,  the  little,  beaded  accretions  of  lime 
being  arranged  on  their  edges.  There  is  also  a  consider- 
able quantity  of  uncrystallized  lime  on  other  surfaces.  The 
interior  of  the  stone  is  of  a  light  gray  or  drab  color, 
and  wheu  compact  and  free  from  crystals,  is  very  fine 
grained.  It  is  said  to  make  a  white,  strong  quicklime,  of 
which  there  can  be  no  doubt.  This  limestone  outcrop,  which 
shows  only  about  16  inches,  is  within  a  mile  of  the  red 
quartzite  outcrop  near  New  Ulm,  the  bare  bald  surfaces  of 
which  are  visible,  from  this  point,  on  the  other  side  of  the 
Minnesota. 

A  little  below  the  last  described  exposure,  is  Mr.  Wm. 
Winkelmann's  lime-kiln  and  quarry.  The  stone  here  burned 
is  in  the  same  horizon,  and  comes  fi-om  the  banks  of  a  ravine 
that  here  enters  the  Minnesota.  The  limestone  is  much 
mixed,  confusedly,  with  shale,  but  the  following  general 
section  can  be  made  out,  in  which  no  fossils  were  seen: 

Section   at   H'm.   Winkelnmnn's,    near   Neio  Ulm.  in 
Brovm  county. 

No.  1.  AlluTiuDi  and  boulders 2  ft. 

No.  2.  Greea  shale,  Interetratlfled  with  belts  and  Irregular  no- 
dules or  masEies  of  gray  lloiestoDe 15  fl. 

Ho.  3.  Green  shale 1  ft. 

No.  4.  White  sand,  varying  to  green  shale li  ft 

No.  6.  Oreeoclay 2  ft 

No.  6.  Calcareous  shale,  or  marl,  with  some  argillaceous  matter  5  ft 

No.  7.  Green  shale,  or  clay,  with  blotches  of  red,  seen 1  fl. 

Total 27ift. 

The  same  kind  of  greenish  marl  is  exposed  up  the  Wart^u. 
the   immediate   bluffs  being  somewhat  wrought  in  it,  to  a 

eiint  just  back  of  New  Ulm,  where  the  bank  is  opened  by 
r.  Winkelmann  for  laying  pipes  to  supply  his  machinery 
and  brick-yard.  The  trench  which  he  has  dug  passes 
through  it  just  before  reaching  the  bank  of  the  Waraju  river. 
The  flat  on  which  New  Ulm  s&nds  seems  to  be  made  up  by 
a  terrace  wrought  in  the  Cretaceous.  The  surface  of  this 
flat  is  strewn  with  boulders. 
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Another  creek  joins  the  Minnesota  nearly  opposite  the 
month  ot  the  Waraju,  and  also  afords  6U<^  exposures  of  the 
Cretaceous  limestone  as  to  invite  the  construction  of  lime- 
kilns.  The  aectiona  here  seen  are  not  so  favorable  as  that 
of  Mr.  Winkelmann,  and  contain  more  shale,  some  of  which 
shows  also  a  red  color.  In  the  shale  are  crystals  of  selenite; 
exposed  ten  feet  The  kilns  at  this  place  are  owned  by 
John  Heiman  and  Francis  Baasen. 

On  the  Waraju,  about  three  miles  from  New  Ulm,  Mr. 
Christan  Dauffenbach  has  established  a  mannfactory  of  fire- 
brick. He  obtains  the  material  from  the  left  bank  of  the 
river,  where  the  Cretaceous  affords  the  following  section: 

SeoUon  in  Cretaceous  on  the  Waraju  river. 

No.  ].    Hardpan  drift,  made  up  of  cla;&Qd  stones,  seen  about..  30  ft. 

No.  2.  White  sand,  the  age  oi  wblch  is  uccertaiD,  coatalning 
Irony  concretionB  and  deposits.  It  ia  somewhat  Indis- 
tinctly stratified  obliquelf,  likedrift sand, and taasaome 
coarse grai  na.  Its  position  in  reference  to  the  overlying 
bardpan  drift,  together  wltb  its  thickness  and  purely 
white  color,  Indicates  its  age  to  be  Cretaceous 100  ft. 

No.  3.  Blue  clay,  containing  some  si II ceo- calcareous.  Irony 
lumps;  said  by  Mr.  Dauffenbach  to  hold  some  coal,mlx- 
ed  with  Ho.  i  for  making  flre-brick 4  ft. 

No.  4.  Saudy  marl,  probably  largely  aluminous,  pronounced  a 
silicate  of  magnesia  by  the  chemist  of  the  agricultural 
department  at  Washington.  It  Is  white,  and  when  lung 
submerged,  soft  and  lluld-llke,  but  when  dry  has  to  be 
quarried  by  blaslina.  This,  mixed  at  the  rate  of  two- 
thirds,  with  one-third  of  No.  3,  makes  a  fine  wfalte,flre- 
brlck— seen 12  ft. 

Total  hight  of  bluff 146  ft. 

The  above  section  varies  in  short  intervals.  In  connec- 
tion with  others  seen  at  New  Ulm,  it  shows  how  careful 
geologists  must  be  in  attributing  to  drift  all  that  is  found 
before  striking  the  indurated  rock. 

Under  the  guidance  of  Mr.  Dauffenbach,  about  half  a 
mile  further  up  the  river,  a  sandstone  outcrop  was  encoun- 
tered. It  rises  in  a  bluff  immediately  from  the  water,  on 
the  opposite  side  of  the  river.  In  this  sandstone,  which 
here  appears  firm  and  massive,  and  which  is  probably  the 
equivalent  of  No.  2,  of  the  foregoing  section,  are  many 
irony  mud  balls,  or  concretions,  having  a  fancied  resem- 
blance to  plums  or  bananas.  They  vary  in  shape  and  size. 
They  have  been  gathered  as  fossil  "fruits,''  and  sent  east  as 
rare  curiosities. 
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The  general  section  of  the  Cretaceous  at  New  Ulm  is  as 
follows : 

No  I.    Drift,  eravel  and  boulders,  wltb  a  surface-loam  In 

some  places,  or  largely  made  up  ot  sand 10  to  20  ft. 

TSo.  2.    Fine  clay,  blue,  bedded,  weathering  wtiile,  used  For 

pottery  or  briclt 4  to  10  It. 

No.  3.  Sand  or  fine  gravel,  not  cemented,  readily  crumbling, 
containing  magoesian  balls,  or  rounded  lumps  made 
up  of  a  flue  white  powder— seen 20  to  30  ft. 

The  conspicQoiis  Cretaceous  terrace  that  occurs  along  the 
Minnesota  at'  New  Ulm,  is  due  to  this  fine  crumbling  sand, 
overlain  by  a  more  tenaceous  clay  or  shale.  The  varying 
composition  of  the  Cretaceous  makes  it  difficult  to  establish 
the  horizontality  of  different  outcrops,  but  there  cannot  be 
much  doubt  that  No.  3  above  is  the  equivalent  of  No.  2  of 
the  section  on  the  Waraju. 

In  the  southw^tem  part  of  T.  110,  R.  31,  is  another  im- 
portant exposure  of  the  Cretaceous.  It  is  iu  the  baniis  of 
the  Waraju,  and  consists  of  blue  clay,  and  la  used  by  the' 
potters  ixith  at  Mankato  and  New  Ulm.  That  which  is 
most  highly  esteemed  is  taken  from  the  right  bank  about 
40  feet  above  the  river.  It  contains  no  gravel,  nor  any 
perceptible  grit.     It  is  owned  by  Silas  Barnard. 

A  trial  was  made  by  Mr.  H.  B.  Kaufer,  potter  at  Man- 
kato, of  a  clay  outcrop  on  the  other  side  of  the  river,  about 
a  quarter  of  a  mile  further  up.  Although  this  is  about  the 
same  altitude  above  the  river,  and  has  outwardly  the  same 
general  color  and  character,  it  is  said  to  have  proved  unfit 
for  potter's  use,  owing  to  the  occurrence  of  small,  black, 
hard,  roughened  pebbles,  that  can  be  broken  only  with  great 
pressure,  called  "sulphur  balls."  These  small  specks 
weather  black,  and  are  doubtless  composed  of  crystalline 
sulphuret  of  iron. 

At  Sleepy  Eye.  T.  110.  R.  32,  the  Winona  and  St.  Peter 
R.  R.  Company  are  sinking  a  well  for  artesian  water.  At 
the  depth  of  143  feet  the  drill  had  passed  through  the  fol- 
lowing section : 

Black  loam 5  or  6  feet. 

Gravelly,  brown  clay 20  feet- 
Gravelly,  blue  clay 115  feet. 

Soft,  pulpy,  blue  clay,  that  necessitated  the  tubing 

of  the  well 3  feet. 

Total  depth 143  feet. 

In  sinking  a  former  drill,  a  pocket  of  coal  was  met  in  the 
gravelly,  blue  clay,  at  the  depth  of  75  or  80  feet. 
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The  Cretaceous  again  occurs  in  the  banks  of  Little  Kock 
creek,  near  fort  Ridgely,  and  was  at  one  time  explored 
there  for  coal. 

At  a  point  two  miles  below  the  Lower  Sioux  Agency,  sec. 
10,  T.  112,  R.  34.  on  the  north  side  of  the  Minnesota,  a 
small  creek  joias  the  river.  Up  this  creek,  about  three- 
quarters  of  a  mile  from  the  river  bluffs,  the  Cretaceous 
appears  in  its  banks.  A  concretionary  marl,  or  apparently 
limy  earth,  of  a  white  color,  crumbles  out  under  the  pro- 
jecting turf.  It  appears  in  fragments  of  an  inch  or  two,  or 
sometimes  larger,  with  angular  outline.  The  sarfaces  of 
these  pieces  show  a  great  number  of  round  or  oval  spots,  or 
rings,  which  seem  to  be  formed  by  the  sections  of  concre- 
tions inclosed  in  the  mass.  It  is  rather  hard  when  dry,  and 
nearly  white.  It  is  associated  with  a  blue  clay,  the  relations 
of  which  cannot  here  be  made  out. 

At  a  point  a  little  further  up  this  creek  appears  a  heavy 
deposit  of  concretionary,  rusty'  marl,  or  ferro- calcareous 
substance,  the  exact  composition  and  proper  name  of  which 
it  is  impossible  to  give,  before  it  has  l>een  chemically 
examined.  It  is  in  heavy  beds,  that  fall  off  in  large  frag- 
ments, like  rock.  The  first  impression  is  that  the  bluff  is 
composed  of  ferruginous  conglomerate,  but  there  is  not  a 
foreign  pebble  in  it.  Every  little  round  mass  has  a  thin 
shell  which  is  easily  broken,  revealing  either  a  cavity  or  a 
lo(»e,  dry  earth.  These  concretions  are  generally  not  more 
t^ian  1-4  or  1-2  inch  in  diameter;  'seen  18  feet.  Under  this 
is  the  light,  concretionary  clay  or  marl  already  described. 

At  the  Lower  Agency  an  exposure  of  the  Cretaceous  oc- 
curs in  the  road,  seen  in  descending  to  the  ferry.  It  con- 
sists of  a  sandy  marl.     Beds  horizontal,  or  nearly  so. 

In  the  banks  of  Crow  creek,  which  enters  the  Minnesota 
3i  miles  below  Redwood  Falls,  the  Cretaceous  beds  are  car- 
bonaceous, and  have  been  considerably  explored  for  coal, 
on  the  land  of  George  Johnson.  In  1871,  Wm,  H  Grant. 
of  St.  Paul,  entered  upon  a  systematic  examination  of  these 
layers,  drifting  into  the  side  of  .the  ravine  200  or  250  feet. 
This  work  is  said  to  have  cost  about  82,000.  A  simitar 
"coal  mine"  was  opened  in  the  banks  of  the  Redwood,  near 
Redwood  Palls,  where  85,000  are  said  to  have  been  expend- 
ed in  a  like  fruitless  attempt.  This  coal  is  from  one  of 
those  layers  in  the  Cretaceous  that  are  usually  known  as 
lignites.  It  is  earthy,  passing  sometimes  into  a  good  cannel 
coal,  or  into  a  bituminous  clay.  The  compact  cannel  coal 
is  in  detached  lumps,  and  occurs  throughout  a  band  of  about 
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lour  feet  in  thickness.  This  Ugnitic  band  was  followed  in 
drifting  into  the  bank  of  Crow  creek,  and  was  found  to 
divide  b;  interstratification  with  black  clay,  showing  some 
leafy  impressions  and  pieces  of  charcoal. 

The  "coal"  here  is  said  to  overlie  a  bed  of  lumpy,  concre- 
tionary marl,  similar  to  that  described  at  two  miles  below 
the  Lower  Agency,  or  two  and  a  half  miles  below  Birch 
Coolie.  In  some  of  the  concretions  are  small  shining  balls 
of  pyrites,  which  the  workmen  treasured  up  as  gold.  Over 
the  "coal"  is  a  blue  clay,  requiring  a  timbered  roof  in  the 
tunnel.  This  clay  is  liJiewise  Cretaceous.  The  underlying 
lumpy  or  concretionary  white  marl  becomes  siliceous,  or 
even  arenaceous,  the  concretions  appearing  more  like  chert. 
Some  of  it  is  also  pebbly,  showing  the  actioo  of  water  cur- 
rents. 

The  same  lignitic  coal  occurs  near  Mr.  Johnson's  on  the 
land  of  Hugh  Curry,  Wm.  H.  Cornell,  E.  O.  King  and  Mr. 
Riker's,  in  the  tittle  ravines  that  enter  the  Minnesota,  the 
exposures  being  kept  fresh  by  the  freshet  waters.  More 
or  less  exploring  and  drilling,  besides  that  done  by  Mr. 
Grant,  has  been  engftged  in,  in  this  vicinity,  but  never  with 
any  better  success. 

Near  Redwood  Falls,  on  land  of  Mr.  Birney  Plynn,  is 
another  outcrop  of  carbonaceous  deposit  in  the  Cretaceous. 
This  is  seen  in  the  left  bank  of  the  Redwood  river.  It  is  in 
the  form  of  a  black  bedded  clay  or  shale,  Ave  or  six  feet 
thick,  more  or  less  mingled  with  charcoal  and  ashes,  th@ 
whole  passing  below  into  charcoal  fragments  mixed  with 
the  same  ash-like  substance.  In  the  latter  are  sometimes 
large  pieces  of  fine,  black,  very  compact  coal,  the  same  as 
that  already  spoken  of  at  Crow  creek,  as  cannel  coal.  These 
masses  show  sometimes  what  appears  to  the  eye  to  be  fine 
woody  fiber,  as  if  they,  too,  were  simply  charred  wood. 
Further  examination  will  be  needed  to  determine  their  ori- 
gin and  nature.  They  constitute  the  only  really  valuable 
portions  of  the  Ijed,  the  light  charcoal  which  everywhere 
shows  the  distinct  woody  fiber,  being  generally  mixed  with 
the  light  ashy  substance,  and  in  a  state  of  fine  subdivision. 

A  short  distance  above  Mr.  Flynn's  land  is  that  of  George 
Houghton,   where  the  Redwood  Falls  coal  mine  was  opened. 

This  mine  consists  of  a  drift  into  the  bluff,  forty  feet, 
following  a  lignite,  or  charcoal  bed  in  the  Cretaceous.  The 
bed  here  is  seven  feet  think,  the  greater  part  of  it  being 
made  of  black,  bedded  shale  or  clay,  though  Mr.  Flynn 
is  authority  for  the  statement  that  it  showed  a  great  deal 
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more  of  the  real  charcoal  than  any  other  point  discovered. 
Some  fragments  that  lay  near  the  opening  contained  about 
nine  parts  of  light  charcoal  to  one  of  ash.  the  whole  very 
slightly  cemented,  and  so  frail  as  to  hardly  endure  trans- 
portation. In  this  drift  were  also  numerous  pieces  of  what 
IS  described  by  the  owners  both  here  and  at  Crow  creek, 
as  "stone  coal."  It  is  the  same  as  that  mentioned  as  prob- 
ably a  cannel  coal,  occurring  at  Crow  creek.  It  is  these 
harder  lumps  that  are  found  scattered  in  the  drift  throughout ' 
the  southwestern  part  of  the  state,  so  often  mentioned  in 
the  newspapers. 

Up  a  little  creek  that  comes  into  the  Yellow  Medicine 
river  from  the  south,  near  the  village,  is  an  exposure  of  fine 
stratified  blue  clay  that  weathers  to  a  yellowish  color.  It 
has  a  thickness  of  at  least  ten  or  fifteen  feet. 

At  a  point  six  miles  below  Montevideo,  on  the  north  side 
of  the  Minnesota,  there  is  a  terrace  within  the  main  river 
blufTs,  extending  along  the  river  for  three  miles  at  least, 
on  which  there  is  a  wide  plateau.  This  terrace  rises  45  or 
50  feet  above  the  water,  the  flood  plain  being  about  12  feet. 
On  examining  for  the  cause  of  this  terrace,  the  only  indur- 
ated rock  found  was  in  a  little  point  that  juts  out  toward 
the  river  about  on  a  level  with  the  top  of  the  terrace:  and 
that  consists  of  granite,  overstrewn  with  boulders.  The 
terrace,  however,  is  probably  not  due  to  underlying  gran- 
ite, for  the  surface  of  granite  would  not  be  so  nearly  level  as 
to  give  the  uniformity  and  regularity  of  outline  here  seen. 
It  is  more  likely  that  Cretaceous  rock,  of  a  fragile  and 
crumbling  character,  is  concerned  in  giving  form  to  this 
terrace,  as  has  been  seen  in  a  number  of  other  cases. 

A  mile  further  up  the  river,  this  bench  shows  a  fresh 
section  down  to  the  water  level.  In  general,  the  whole  con- 
sists of  fine  sand,  in  which  swallows  burrow  and  breed.  It 
stands,  however,  in  nearly  perpendicular  walls,  something 
like  the  "bluff,"  Yet  it  is  not  the  bluff,  because  it  is  too 
fine,*  has  no  shells  nor  pebbles,  and  is  stratified.  It  also 
becomes  a  bright  blue  color  near  the  water  level,  and  shows 
a  sticky,  clayey  consistency,  indicating  a  good  material  for 
brick.  It  cannot  be  of  the  same  date  and  origin  as  the  bluff, 
since  it  is  an  isolated  Instance  of  the  occurrence  of  such  beds 
along  the  Minnesota  valley.  It  has  very  much  the  charac-  - 
ter  of  a  late  alluvial  deposit,  but  rises  too  high  to  be  of  the 
same  date  as  the  flood  plain  of  the  river.  It  is  throughout 
mainly  sand.  The  sedimentation  is  not  always  horizontal, 
if  the  individual  layers  be  regarded  separately,  but  it  is  if 
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takenicollectively.  There  is  a  wave-like  arrangement  or 
anastomosing  of  layers;  some  are  quite  oblique  and  cross- 
bedded.  Id  some  parts  of  the  upper  25  feet  there  is  a  rusti* 
ness,  confined  to  certain  thin  beds,  which  malces  them  adhere 
in  masses  after  falling  out  of  the  blufF,  and  at  a  distance 
have  something  of  the  appearance  of  sandrock.  These, 
however,  crush  down  at  once  under  the  hammer,  or  even 
in  the  fingers.  While  this  deposit  has  very  much  the 
aspect  of  fine  drift,  its  occurrence  here  in  the  form  of  a 
wide,  continuous  plateau,  rising  nearly  fifty  feet  above  the 
water,  makes  it  very  probable  that  it  belongs  to  the  Cre- 
taceous, although  it  differs  from  any  rock  of  that  age  before 
seen. 

About  half  a  mile,  a  little  west  of  south  from  the  stage 
station  at  the  head  of  Big  Btbne  lake,  in  Dacotab,  an  ex- 
posure of  Cretaceous  occurs  in  the  right  bank  of  the  upper 
Minnesota.  It  shows  superficially  only  a  weathered,  sliding 
talus  of  shale,  which  is  black  and  somewhat  slaty,  -  but  which 
on  digging  becomes  moister  and  soft  and  somewhat  flexible, 
yet  parting  into  small  chips.  Over  the  surface  of  the  ground, 
where  this  shale  outcrops,  the  turf  is  prevented  from  grow- 
ing, and  two  conspicuous  objects,  weathered  out  from  the 
shale,  are  seen.  1st.  Little  angular  crystals  of  pure  gyp- 
sum, the  largest  seen  weighing  not  over  half  a  pound.  2d. 
Little  angular  bits  of  yellowish  red  ochre,  that  are  hard  and 
thin,  but  can  be  cut  with  a  knife.  There  is  also  an  occa- 
sional piece  of  brecciated,  clayey,  oral  least  aluminous  rock, 
the  cracks  and  surfaces  of  which  are  filled  and  coated  with 
crystals  of  calcspar.  When  broken  by  the  hammer,  these 
part  along  the  numerous  planes  that  on  either  side  are  lined 
by  this  calcspar,  and  each  fragment  is  entire,  appearing 
itself  a  mass  of  calcite.  It  is  only  by  several  attempts  that 
a  view  of  the  interior,  on  which  these  coatings  are  formed, 
can  be  obtained.  The  thickness  of  this  shale  bed  cannot  be 
ascertained.  •  The  angular  bits  of  ochre  are  most  numerous 
near  the  top,  where  the  drift  supervenes,  but  the  gypsum 
crystals  are  scattered  over  the  whole  outcrop.  The  indica- 
tions are  that  the  gypsum  and  ochre  are  embraced  within 
the  shale,  and  become  superficial  by  weathering.  The  whole 
may  be  twenty-five  feet  thick. 

This  shale  bed  Is  the  cause  of  a  terrace  in  the  descent 
from  the  high  prairie,  and  of  numerous  springs  that  issue 
below  the  drift,  about  sixty  feet  below  the  prairie  level. 
These  springs  excavate  narrow  ravines  and  "gulches"  in 
the  shale,  the  whole  being  smoothly  turfed  over,  except  at 
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the  poiBt  above  deBcribed-  These  alternating  gnlches,  and 
the  intervening  short  pieces  of  the  remaining  terrace,  make 
the  bluff  in  general  appear  hilly,  in  its  ascent  from  the  bot- 
tom-land. These  ravines,  in  the  wet  season  of  the  year,  are 
very  soft,  and  since  they  appear  practicable  for  a  horse,  are 
the  cause  of  many  misfortunes  to  the  traveler.  Many  Buch 
treacherous,  springy  places  are  described  as  occurring  along 
the  shores  of  lake  Travers,  at  some  elevation  above  the 
waters  of  the  lake.  The  same  i-oUing  ascent  from  the  bot- 
tom-land  to  the  high  prairie  can  l>e  seen  also  at  the  head  of 
Big  Stone  lake,  on  the  Minnesota  side,  and  it  is  there  doubt- 
less, due  to  the  same  cause. 

General  section  of  the  Cretaceous  in  soutkwestem  Minnesota. 

The  limited  observations  that  have  been  made  on  the  Cre- 
taceous in  Minnesota,  will  not  warrant  a  conclusion  on  the 
alternation  of  parts  described  in  the  foregoing  account  of  the 
Minnesota  valley.  The  beds  are  nearly  horizontal  every- 
where seen,  a  fact  which  makes  it  necessary  to  pass  over 
long  intervals  before  looking  for  a  change  in  the  observed 
horizon.  While  this  simplifies  the  problem,  it  leaves  out  of 
the  account  the  possible  changes  that  may  exist  in  the  char- 
acter of  the  sedimentation  on  any  geological  horizon,  and 
introduces  an  element  of  uncertainty  in  any  attempt  to  gen- 
eralize the  rocks  of  the  Cretaceous.  Future  observations 
made  in  detail  in  the  various  counties  crossed  by  the  Minne- 
sota and  its  tributary  valleys,  will  throw  very  much  light  on 
the  question  of  the  superposition  of  the  outcropping  mem- 
bers that  have  been  seen  the  past  season.  The  following 
arrangement  is  altogether  provisional,  and  is  intended  to 
express  such  superposition  as  seems  to  be  correct,  in  the 
light  of  the  information  now  at  hand. 

In  descending  order. 

1.  Shale  lioldiDg  gypsum.    Big  Stone  lake. 

2.  Olay  and  lignite  clay.    Crow  creek  and  Redwood  Falls. 

3.  Concretionary  marl.    Sec.  10,  T.  112,  R.  34, 

4.  Potter's  clay.    New  lllm  iind  T.  110,  R.  31. 

5.  Dauffenbach'9   flre-brick   section.     Waraju  river,  (perhaps  the 

sandstone  seen  near  Red  Jacket  mills,  and  at  Garden  City,  be- 
longs here,)  (p.  133). 

6.  Limestone  and  shale.    Wlnkelmann's  quarry,  near  the  mouth  of 
1  the  Waraju  river. 

1.    Sandy  shale.    Gniebel's  section,  sec.  2.  T.  109,  R.  30. 
8.    SandBione.    Fritz's  quarry,  sec,  18,  T.I09,  R.  29. 
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(k)     The  drift,  and  tke  general  topography  of  the  valley. 

Southwestern  Minnesota  is  characterized  by  extensive  drift 
deposits.  They  Are  spread  so  evenly  over  the  whole  country, 
that  to  the  eye  of  the  traveler,  there  are  but  law  important 
variations  from  a  dead  flat.  One  vast  plain  seems  to  spread 
out  on  all  sides.  The  view  is  only  obstructed  by  the  nar- 
row timber  belts  that  skirt  the  valleys  of  streams,  or  by  the 
dim  haze  in  which  the  horizon  is  itself  lost  to  sight.  There 
are  minor  irregularities  of  surface  due  to  the  occurrence  of 
gravelly  knolls,  and  to  the  erosion  wrought  in  the  surface 
by  streams  of  water,  but  these  do  not  effect  materially  the 
general  flatness  of  the  whole  region. 

The  general  composition  of  the  drift  is  such  as  to  prove 
its  origin  to  have  been  due  to  glaciers.  By  far  the  largest 
part  consists  of  "blue  clay,"  the  surface  of  which  is  weath- 
ered to  a  yellowish  brown  to  the  depth  of  15  or  20  feet. 
This  contains  gravel  stones  and  boulders,  yet  it  is  nearly, 
and  often  quite,  impervious  to  water.  There  are  places, 
especially  along  the  immediate  vaUeys  of  the  principal 
drainage  courses,  in  which  the  drift  shows  a  very  sandy  and 
gravelly  composition,  the  sand  and  gravel  being  deposited 
in  oblique  and  vanishing  layers  often  to  the  depth  of  over 
fifty  feet.  This  character  is  very  common  along  the  Min- 
nesota from  Mendota  to  Mankato.  In  this  case  the  main 
bluffs  of  the  river  constituting  the  principal,  and  the  first, 
descent  from  the  prairie  level,  are  made  up  of  such  strati- 
fled  deposits,  but  at  a  short  distance  from  the  river  valley, 
in  either  direction,  the  typical  unmodified  glacier  drift  re- 
turns with  its  full  development. 

Besides  these  .instances  of  stratified  gravel  and  sand  in 
the  drift  along  the  immediate  river  valleys,  isolated  knolls, 
or  clusters  of  knolls,  composed  of  the  same  materials,  are 
sometimes  seen  rising  boldly  and  conspicuously  from  the 
midst  of  the  level  prairie,  reaching  all  nights  up  to  a  hun- 
dred feet  or  more.  Such  knolls  are  sometimes  ferriferous, 
and  the  gravel  is  hardly  cemented,  making  a  crag,  with 
lumps  of  impure  bog-ore.  This  ore  is  not  now  properly  a 
bog-ore,  since  it  lies  on  the  sides  of  gravel  knolls,  one  or 
two  hundred  feet  high,  (as  on  the  Maple  river,  near  the  Red 
Jacket  mills. )  but  it  is  probably  a  brown  hematite.  It  is 
very  siliceous  and  not  likely  to  be  of  economical  value. 
These  gravel  knolls  are  sometimes  very  stony,  with  north- 
em  boulders.  Instances  of  such  gravelly,  rolling  tracts, 
sometimes  of  large  extent,  were  noted  in  the  reconnoissance 
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made  the  past  season,  as  follows:  A  belt  of  gravelly 
knolls  ruDB-from  the  southeast  part  of  Faribault  county,  to 
about  the  ceater  of  the  same.  South  from  Lura  it  may  be 
seen  across  the  treelesi:!  prairie,  and  is  scantily  wooded.  It 
furnishes  the  only  stone, useful  for  building  or  for  founda- 
tions, in  the  form  of  northern  boulders,  that  can  be  found 
throughout  a  wide  extent  of  country.  This  gravel  belt  rises 
considerably  higher  than  the  village  of  Wells,  and  probably 
gives  source  and  head  to  the  artesian  overflow  of  water  that 
there  esists.  These  artesian  wells  are  115  feet  deep,  and 
passed  through  "blue  clay."  In  about  the  center  of  T, 
110,  K.  32,  is  a  gravelly  ridge  or  succession  of  drift  knolls, 
running  NNW,,  showing  boulders  on  the  surface.  The 
country  about  is  flat  and  prairie  like,  covered  with  the  hard- 
pan,  glacier  drift,  and  these  knolls  are  quite  a  relief  to  the 
eye.  One  can  hardly  resist  the  conviction  that  rock  in 
»i/m  must  occur  somewhere  exposed  in  these  knolls,  and  it 
is  only  after  a  lengthy  examination  that  their  true  character 
is  established.  This  ridge  runs  about  a  mile  east  of  Sleepy 
Eye  village,  and  the  separate  knolls  rise  25-40  feet.  They 
lie  about  on  the  strike  of  the  red  quartzite  from  New  Ulm. 
The  eastern  ascent  of  the  Coteau  des  Prairies  enters  Min- 
nesota from  the  NW.,  in  the  southwestern  part  of  Yellow 
MedicinS  county.  East  of  this  ascent  about  ten  miles  is  a 
range  of  gravel  hilU  running  nearly  N.  and  S.,  known  at 
their  southern  extremity  as  the  "cobble  knolls,"  and  at  their 
northern  as  the  "antelope  hills."  They  are  composed,  as 
their  name  indicates,  of  drift.  They  have  a  general  exten- 
sion N.  and  S.  but  yet  they  occur  in  clusters.  Some  are 
quite  sharp  and  abrupt.  They  rise  from  125  to  200  feet 
above  the  surrounding  prairie.  They  are  smoothly  rounded 
on  their  summits,  and  overstrewn  with  stones  and  boulders, 
the  latter  showing  frequent  glacial  surfaces,  even  on  the  top. 
The  grass  and  weeds  are  short.  The  soil  is  thin.  Little 
gravel  stones  almost  cover  the  surface.  The  knolls  them- 
selves consist  largely,  without  doubt,  of  stratified  gravel 
and  sand,  like  a  great  many  others  that  have  been  seen  in 
different  parts  of  the  drift  latitudes,  (Qeol.  of  Iowa,  1870, 
Vol-  1,  p.  99;  Geological  Survey  of  Ohio,  under  Hardin. 
Allen,  Delaware  and  Angalaize  counties;  Proceedings  of  tke 
American  Aasociation,  1872,  p.  164.) 

They  can  be  seen  to  extend  six  or  eight  miles,  and  per- 
haps are  traceable  further  than  that  distance.  From  their 
tops  a  magniflcent  view  of  the  prairies  on  all  sides,  and  of 
the  Coteau  toward  the  west,  can  be  had.     A  similar  range 
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of  drift  kaoUs,  but  much  smaller,  was  seen  about  six  miles 
east  of  this  range,  runniDg  also  in  the  directioH  N.  and  S. 
For  reasoDS  that  cannot  be  here  enumerated,  these  gravel 
ridges  are  believed  to  mark  the  location  of  the  strike  of  dif- 
ferent formations  of  rock,  which,  with  each  other,  formed 
such  inequalities  in  the  surface  passed  over  by  the  great 
glacier  as  to  fracture  the  ice  profoundly.  The  streams  of 
water  that  entered  and  ran  through  such  cravasses  were  suf- 
ficiently powerful  to  wash  out  the  clayey  portions  of  the 
drift,  and  to  arrange  the  coarser  in  various  stratification. 
After  the  withdrawal  of  the  ice,  the  ridges  of  gravel  mark 
the  general  location  of  such  glacial  streams.  These  must 
not  be  confounded  with  other  drift  ridges  that  accumulated 
about  the  borders  of  the  ice  field,  known  as  moraines,  of 
which  the  Coteau  des  Prairies  seems  to  l>e  a  stupendous  ex- 
ample. This  remarkable  topographical  phenomei:on  was 
visited  at  the  point  where  the  Winona  and  St.  Peter  R.  R. 
meets  it.  The  country  from  Lac  qui  Parle  to  that  place  is 
of  the  same  general  character  as  the  rest  of  southwestern 
Minnesota,  but  is  perhaps  freer  from  sloughs  and  impassa- 
ble places  than  the  country  in  the  region  of  the  Silurian 
rock.  It  is  mostly  entirely  destitute  of  timber.  The  Lac 
qui  Parle  and  its  tributaries  are  wooded  a  few  miles  from 
the  Minnesota,  but  very  sparsely.  The  timber "  entirely 
disappears  before  reaching  the  state  line.  The  soil  shows 
in  dessicated  places  the  color  of  the  alkaline  deposit  com- 
mon on  the  western  plains,  becoming  more  and  more  abun- 
dant toward  the  west.  There  is  not,  enough,  however,  in 
this  direction  within  the  state  of  Minnesota  to  interfere 
seriously  with  agriculture  or  stock  raising.  The  productive- 
ness of  the  soil  seems  not  to  be  affected  by  it.  The  state 
line,  where  the  Winona  and  St.  Peter  R.  K.  passes  it,  is  a 
short  distance  west  of  the  foot  of  the  coteau.  At  a  distance 
the  coienu  looks  like  a  sudden  and  marked  elevation  in  the 
western  horizon,  rising  a  great  bight  above  the  prairie  leveL 
But  on  reaching  it  the  ascent  is  found  to  be  gradual,  the 
surface  changing  from  level  to  rolling  or  billy.  It  is,  bow- 
ever,  quite  abrupt  in  some  places.  Good  farms  can  be  laid 
out  in  neary  all  parts  of  the  coteau,  many  of  them  far  pre- 
ferable to  farms  very  highly  valued  in  Ohio,  Pennsylvania 
or  New  York.  There  is  no  timber  except  along  the  tribu- 
taries of  the  Lac  qui  Parle,  or  other  small  streams.  No 
rock  can  be  seen  in  situ.  Although  the  railroad  affords 
very  frequent  cuts  in  getting  through  this  rolling  country, 
it  discloses  no  known  rock  as  far  westward  as  lake  Cam- 
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peska.  This  point  was  particularly  examiiiect  for  over  six 
miles  beyond  the  foot  of  the  coieau.  with  the  hope  of  see- 
ing, in  some  of  the  frequent  cuts,  some  indication  of  a 
rocky  sub-structure.  Nothing  can  be  seen  but  drift.  This 
drift  consists  of  glacial  clay.  The  surface  is  generally 
stony,  especially  on  the  tops  and  brows  of  knolls.  Boul- 
ders of  northern  origin  are  very  common.  Some  large 
fragments  of  Silurian  limestone  were  seen,  but  generally 
the  erratics  are  granitic.  Beyond  the  first  ascent  to  the 
knobs  of  the  cateau,  there  is  a  stretch  of  less  rolling  coun- 
try reaching  westward  about  ten  miles,  when  another  still 
higher  range  of  hills  and  bluffs  appears.  The  divide,  east 
of  the  Sioux  riv^,  is  about  fifteen  miles  west  of  the  state 
line,  at  an  elevation  (by  the  Winona  and  St.  Peter  R.  R )  of 
1,448  feet  above  Winona.  The  ascent  from  the  prairie 
level,  a  few  miles  east  of  the  state  line,  to  the  top.  of  the 
coieau,  fifteen  miles  west  of  the  state  line,  is  about  650 
feet.  On  the  top  of  the  high  country  are  occasional  pleas- 
ant lakes.  At  De  Graff,  just  beyond  the  state  line,  in 
Duell  county,  Capt.  H.  H.  Herrick  burns  lime  from  a  dark 
surface  deposit  of  tufa.  This  deposit  shows  impressions  of 
leaves  and  twigs,  and  others  that  appear  like  rushes.  It 
has  some  iron  stains,  and  a  trace  of  bituminous  matter.  It 
occurs  in  a  number  of  places  on  the  sides  of  the  knolls, 
overlying  the  drift  gravel  and  clay.  The  general  appeai« 
ance  of  the  surface  of  the  coieau,  especially  near  its  base, 
as  well  as  the  surface  of  the  antelope  hills,  aside  from  this 
surface  deposit  of  tufa,  where  no  water  is  now  running,  in- 
dicates the  former  prevalence  of  a  much  greater  amount  of 
water  running  over  it  than  now.  The  boulders  and  gravel 
that  lie  so  thick  on  the  top  and  upper  slopes  came  from  the 
drift,  the  clayey  parts  having  been  carried  away  by  drain- 
age. They  are  all  water  worn — though  not  so  but  that  the 
boulders  sometimes  show  glacially  striated  surfaces.  That 
this  water  was  running,  and  not  standing,  is  evidenced  by 
the  tufa,,  which  is  only  deposited  where  the  atmosphere  has 
access,  and  by  the  manner  of  its  occurrence,  which  is  only 
on  the  lower  slopes  of  the  knolls,  though  at  varying  eleva- 
tions, so  far  as  seen.  That  there  was  vegetation  near  is 
proved  by  the  leaves  and  other  impressions.  That  the  flow 
was  of  short  duration,  comparatively,  is  also  proved  by  the 
nniversality  and  uniform  character  of  the  drift  sheet,  and  by 
the  lack  of  rocky  outcrops.  That  the  water  which  deposited 
the  tufa  was  heavily  charged  with  lime,  is  proved  by  the 
abundance  of  the  deposit  and  by  the  coarseness  of  the  in- 


by  Google 


196  SECOND  ANNOAL  REPORT 

closed  impressions.  That  it  was  the  same  that  washed  the 
light  drift  from  the  tops  and  brows  of  the  knolls,  is  evident 
from  their  associated  occurrence.  That  this  water  was 
from  the  retiring  glacier,  which  would  inevitably  have  given 
off  water  of  a  milky  color,  stained  with  the  fine  debris 
and  soluble  portions  of  the  rocks  it  had  ground  up  in  its 
course,  is  probable. 

At  St.  Paul,  near  the  St.  Paul  and  Siouz  City  depot,  the 
lower  part  of  the  drift  is  exposed  in  the  excavated  river 
bluff,  and  is  chiefly  hardpan  clay  (or  glacier  drift).  It  is 
conspicuously  colored  by  the  shale  of  the  Trenton.  The 
alternating  blue  shale  and  copper-colored  bardpan  drift  show 
successive  accretions  with  such  regularity  as  to  attract  im- 
mediate attention.  The  bands  slope  at  an  angle  with  the 
horizon,  the  drift  holding  stones  and  occasionally  large 
boulders,  and  the  shale  showing  fragments  of  the  bedded 
lamination  not  yet  obliterated,  as  well  as  the  usual  fragments 
of  Ckaetetes-  At  a  higher  level  is  a  heavy  stratum  of  2S 
feet,  overlying  the  foregoing,  consisting  of  gravel  and 
bonlders,  with  many  pieces  of  limestone.  The  following 
diagram  illustrates  the  alternation  of  materials  in  the  drift 
at  this  place. 

Section  in  the  drift  at  St  Paul. 


Gravel  wltb  manfitones. 
Green,  shalr  clay,  ^ 

Bias.  Bhnly  clKy.  I 

Greeelih,  sbal;  olar.       I 
Bed  clav.  [ 

Brown  drift  ol&y,  Btooy,  I 
Ashen  dritt  Clay,  ] 


.   [»o, 


The  bluffs  of  the  Minnesota  require  a  special  mention,  as 
they  form  a  very  important  element,  not  only  in  the  topo> 
graphy  of  the  southwestern  part  of  Minnesota,  but  also  in 
any  description  of  the  drift  of  that  portion  of  the  state  and 
of  the  northwest.  The  level  of  the  river  itself,  in  the  sum- 
mer season,  is  about  180  feet  below  the  prairie  level.  Th© 
water  runs  in  a  very  winding  course  back  and  forth  between 
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the  bordering  bluffs,  I4ie  direction  of  which,  not  regarding 
the  little  angles  caused  by  streams  that  enter  the  Minnesota, 
is  very  regular.  They  have  some  long  bends,  but  in  general 
maintain  a  remarkable  constancy  of  direction  and  hight. 
The  bluffs,  especially  on  the  north  side,  are  often  treeless. 
The  bottom-land  itself  is  very  often  treeless.  On  the  south 
side,  on  the  contrary,  the  river  bottoms  and  the  tributary 
valleys,  as  well  as  the  slope  of  the  main  bluff,  are  usually 
wooded.  Hence  the  abruptness,  and  at  the  same  time,  the 
regularity  of  slope,  direction  and  outline,  are  most  marked 
on  the  north  side.  These  bluffs  appear,  superficially,  to  be 
formed  of  drift  alone  above  Mankato. 

Below  Mankato  the  Silurian  rocks  are  frequently  seen 
exposed  in  them,  causing  long  terraces  at  various  altitudes. 
Throughout  the  whole  length  of  the  valley,  boulders  and 
stones  of  a  northern  origin  are  seen  on  the  Isrows  of  these 
bluffs,  and  on  their  abrupt  faces,  or  on  the  slopes  them- 
selves. They  literally  cover,  sometimes,  the  Silurian  ter- 
races below  Mankato,  as  at  Shakopee,  Louisville,  Ottawa, 
St  Peter,  Mankato  and  Judson.  There  is  a  good  illustra- 
tion of  this  in  the  terrace  that  extends  along  the  east  side  of 
the  river  below  Mankato,  and  also  toward  South  Bend. 
Where  the  hard  rocks  of  the  Silurian  lie  deeper,  the  boul- 
ders that  otherwise  would  be  visible  seem  to  have  sunk  into 
the  softer  alluvium.  They  are  always  met  with  in  pene- 
trating through  tbe  alluvium,  before  striking  the  rock. 
They  pertained  to  the  general  sheet  of  drift,  before  the  ex- 
cavation of  the  valley,  and  have  been  left^  simply  lodged 
where  they  may  have  fallen,  sometimes  on  rock  terraces, 
as  the  river  has  slowly  carried  away  the  fine  clayey  portions 
of  the  drift.  Notwithstanding  the  drift  characters  are  the 
only  apparent  ones,  yet  there  is  a  canopy  of  Cretaceous  that 
lies  below  and  gives  leveluess  to  the  country,  hiding  the 
granite  and  the  Silurian  rocks.  This,  mixing  with  the  drift, 
has  greatly  augmented  its  volume  beyond  what  it  would 
have  been  had  harder  rocks  existed  in  western  and  south- 
western Minnesota.  Thd  existence  of  this  canopy  of  Cre- 
taceous under  the  drift  is  demonstrated  by  the  occasional 
exposure  of  such  beds  in  the  little  ravines  that  enter  the 
Minnesota.  Such  beds  are  intersected  by  the  bluffs  them- 
selves, and  cut  by  the  river  channel,  though  they  are  rarely 
seen  in  the  main  bluffs  of  the  river  itself.  They  are  hid  by 
the  downfalling  of  the  drift.  They  are  so  frail  themselves 
that  they  cannot  endure  the  exposure  exhibited  by  the  Silu- 
rian limestones,    (see  page  184, )  and  hence  do  not  make 
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SO  tnanifeBt  terraces  in  the  main  bluff.  This  main  bluff, 
therefore,  above  Mankato,  generally  exhibits  a  regular  slope 
from  the  prairie  to  the  bottom  land.  There -is  sometimes  a 
dim  outline  of  a  terrace,  or  shoulder,  in  this  slope,  caused 
by  the  unequal  demolition  of  the  Cretaceous,  but  through- 
out the  valley  there  are  no  alluvial  terraces  thai  can  be  attrib- 
uted to  successive  reductions  in  the  volume  of  the  river. 
Such  appearances  are  visible  at  New  Ulm,  as  well  as  at  va- 
rious places  below  Mankato,  a(  Lower  Sioux  Agency  and  at 
Beaver  Falls.  At  places  below  Mankato  the  semblance  to 
constant  terraces  is  due  to  the  effect  of  the  Shakopee  lime- 
stone on  the  banks,  combined  with  that  of  the  erosible  na- 
ture of  the  underlying  Jordan  sandstone.  Such  occasional 
benches  occur  at  different  elevations  as  far  as  the  Silurian 
rocks  extend.  Above  that  they  are  due  to  tiie  Cretaceous. 
Such  occur  at  Fritz's  quarry,  a  few  miles  below  New  Ulm, 
and  at  Gruebel's  a  little  further  up  the  river.  At  the  for- 
mer place  a  sandstone  in  the  Cretaceous  offers  a  more  per- 
sistent obstruction  to  the  water,  at  the  latter  the  terrace  is 
caused  by  a  hard  clayey  layer  over  one  that  is  soft  and  are- 
naceous. At  New  Ulm  a  similar  combination  of  layers  may 
be  seen  near  Dauffenbach's  pottery,  and  in  some  of  the  hiprh- 
way  cuts  for  grading  the  streets  running  down  from  the  city 
(which  is  situated  on  this  terrace)  to  the  R.  R.  depot.  At 
and  below  Bedstone,  and  on  the  opposite  side  of  the  Minne- 
sota near  the  mouth  of  the  Waraju  river,  a  calcareous  mem- 
ber of  the  Cretaceous  causes  a  terrace  that  rises  about  40 
feet  above  the  fiver.  This  may  be  seen  at  Winkelmann's 
lime  kiln  and  quarry.  This  terrace  is  prolonged  for  several 
miles  below  Redstone,  on  the  north  side  of  the  river.  Its 
level  for  some  distance  is  kept  up  by  the  red  quartzite  in 
outcrop  there,  but  it  is  doubtless  due  mainly  to  the  Creta- 
ceous. 

At  Lower  Agency  a  dim  outline  of  a  terrace  is  seen  near 
the  top  of  the  bluff  running  along  about  half  a  mile.  Its 
cause  is  not  discoverable,  but  may  be  -reasonably  regarded 
some  member  of  the  Cretaceous,  *  which  can  t>e  seen  at  a 
lower  level  in  the  highway  ascending  from  the  ferry  to  the 
top  of  the  bluff.  It  is  most  observable  from  a  distance,  and 
especially  from  the  north  side  of  thf  river. 

There  is  a  semblance  at  Beaver  Falls,  though  faint,  of 
two  terraces,  near  the  top  of  the  bluff,  visible  from  the  op- 
posite side  of  the  river,  the  upper  one  having  about  the  po 
sition  of  the  faint  terrace  seen  at  Lower  Sioux  Agency. 
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A  terraced  condition  of  the  bluffs  may  be  seen  at  a  little 
lake,  oaased  by  the  enlargement  of  the  river  on  T.  120,  R. 
44,  as  well  as  in  the  bluffs  of  Lac  qni  Parle.  Here  an  ob- 
servation was  made  that  plainly  indicates  the  origtn  of  these 
benches.  They  exhibit  a  slope  or  dip  towards  the  8.  E.,  run- 
ning saccessively  down  to  the  bottoms,  higher  ones  occur- 
ring in  their  places.  This  can  plainly  be  seen  from  the  op- 
posite bluff.  This  slope  is  believed  to  be  due.  in  like  man- 
ner, to  the  dip  of  the  rocks  of  the  Ci'etaceous.  though  no 
outcrop  of  those  rocks  wae  seen  at  that  place,  the  bluffs  of 
the  river  and  of  all  ravines  being  smoothly  turfed  over. 

The  general  hight  of  the  bluffs  that  enclose  Big  Stone  lake 
is  about  150  feet.  They  are  treeless.  Their  crests  are  usu- 
ally crowned  with  boulders.  The  only  wood  that  is  seen 
lies  in  the  "gulches"  or  short  ravines  that  enter  the  lake 
from  both  sides,  and  on  the  islands,  some  of  which  are 
densely  wooded  with  small  trees.  There  is  also  a  thin, 
coDtlnnous  row  of  small  trees  and  shrubs  growing  on  the 
immediate  shore,  just  above  the  boulder-row.  The  bottom- 
land is  usually  not  marshy  bnt  arable,  constituting  really 
the  most  desirable  farms.  It  is  first  taken  by  settlers.  It 
is  vride  enough  for  one  or  two  good  fields.  The  settler  also 
has  his  garden  and  cabin  on  the  low  land  invariably,  and  gen- 
erally at  the  opening  of  some  one  of  the  little  ravines,  which 
afford  water  without  digging*,  and  protection  from  the 
winter  winds,  as  well  as  convenient  fuel.  Along  this  lake, 
also,  are  terraces  that  have  a  slope  or  dip  striking  across 
the  bluffs.  One  may  be  seen  at  Mr.  Hurley's,  eight  miles 
above  the  foot  of  the  lake,  where  it  can  be  traced  three  or 
tour  miles,  passing,  in  that  distance,  down  from  union  with 
the  prairie  level  to  the  bottoms,  or  so  far  down  as  to  be 
blended  in  the  bottom  land.  A  similar  vanishing  terrace 
can  be  seen  on  the  Dakota  side,  from  the  bluff  on  the  north 
side,  about  twelve  miles  above  the  foot  of  the  lake,  and 
midway  between  Hurley's  and  Mireau's.  Within  the  space 
of  about  three  miles,  its  form  can  be  seen  to  pass  obliquely 
across  the  face  of  the  main  bluff,  from  top  to  bottom,  sloping 
to  the  east  or  southeast,  and  disappearing  in  the  bottom- 
land. A  similar  terraced  appearance  has  been  described  as 
occurring  at  Brown's  Valley,  at  the  head  of  Big  Stone  lake, 
in  connection  with  an  exposure  of  the  Cretaceous  (see  p.l90.) 
The  interval  between  Big  Stone  lake  and  lake  Travers  (6 
miles)  has  a  fall  toward  Big  Stone  Lake  of  six  feet.  The 
bluffs  approach  each  other  toward  the  end  of  the  lower 

Tbe  WKter  of  the  lake  !s  clear  naS  appareott;  deep. 
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lake,  but  do  not  unite.  A  continuous  valley,  between  blutEs 
of  the  same  form  and  appearance,  and  of  nearly  the  same 
depth,  connects  the  two  lakes,  giving  the  impression  of  one 
valley  instead  of  two.  The  short  interval  constituting  the 
divide  between  the  two  lakes  is  usually  without  water,  but 
is  often  overflowed  by  the  spring  freshets,  when  a  continu- 
ous overland  watercourse  is  established  between  the  gulf  of 
Mexico  and  Hudson's  bay,  in  British  America.  It  was  on 
one  of  these  cccasions  that  the  attempt  was  made  by  the  late 
Hon.  Joseph  R.  Brown,*  to  float  a  steamboat  from  the  Mis- 
sissippi to  the  Red  river  of  the  North.  Its  remains  still  lie 
a  few  miles  below  the  foot  of  Big  Stone  lake,  where  it  was 
wrecked  by  the  unexpected  subsidence  of  the  water.  There 
is  a  very  perceptible  ascent  in  the  smooth  surface  of  the 
prairie,  toward  the  north,  from  the  bluffs  of  Big  Stone  laka 

Several  points  have  been  mentioned  at  which  local  ter- 
races have  been  seen  along  the  valley  of  the  Minnesota 
river.  They  are  occasioned,  as  has  already  been  said,  by 
the  varying  resistance  of  the  underlying  rock,  when  under- 
going erosion  by  the  river.  This  is  evident  from  the  fol- 
lowing facts: 

Ist.  They  have  a  varying  elevation,  corresponding  with 
the  dip  of  the  formation  which  causes  them.  They  occur 
near  the  level  of  the  flood-plain,  blending  sometimes  with 
it,  and  also  at  all  hights,  to  near  the  top  of  the  blufts. 

2nd,  The  rock  itself  can  be  seen  at  many  of  the  places 
where  such  terraces  have  been  observed;  and  where  it  has 
not  been  seen,  the  face  of  the  bluff  has  been  unfavorable  for 
exposure,  the  surface  being  smoothly  turfed  over. 

3rd.  There  are  hundreds  of  miles  along. the  river,  on 
both  sides,  where  no  such  terraces  can  be  seen,  the  bare 
bluffs  being  smoothly  rounded  ofE,  and  descending  at  one 
change  from  the  prairie  level  to  the  flood  plain.  Indeed,  the 
existence  of  terraces  is  quite  an  exceptional  thing. 

4th.  In  many  cases,  the  terraces  can  be  referred  directly 
to  their  cause,  layers  of  varying  resistance  in  the  Cretaceous. 

5th.  Where  there  is  no  rock  in  the  river  banks,  as  shown 
by  fresh  slides,  there  is  no  appearance  of  terraces. 

A  short  distance  below  Minnesota  Falls  the  bluff  rises,  on 
the  north  side,  159  feet  1  and  |  inches  above  the  flood  plain, 
measured  by  Locke's  level. 

There  is  an  old  valley  of  the  Minnesota  river,  extending 
from  Lac  qui  Pari  lake  eastwardly,  and  joining  the  Chip- 
pewa valley  about  five  miles  above  its  mouth.  This  old 
valley  has  bluffs  like  the  present  river  valley,  but  it  is  not 

•It  was  Oapt,  John  B.  Dans,  see  vol.  1.  o(  the  final  report  p.  134.  (N  H.  W.— 1886.) 
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quite  as  deep.     It  is  nearly  dry,  a  little  water  standing 
only  in  one  or  two  spots,  near  the  west  end,  and  slowly 

Eassing  into  the  Minnesota,  the  boHom  being  a  level  and 
andsome  meadow.  The  appearance  of  this  valley  is  rather 
novel  and  striking.  The  slopes  are  perfectly  treeless,  and 
very  smooth,  luxuriantly  covered  with  grass  and  ornamented 
witli  flowers  of  various  colors.  There  are  short  ravines  or 
"gulches,'*  that  descend  from  the  prairie,  but  they  do  not 
show  a  tree,  nor  a  shrub.  They  are  smoothly  grassed 
over,  and  near  their  mouths  can  be  crossed  with  a  team. 
The  bluffs  themselves,  though  often  overstrewn  with  stones 
and  coarse  gravel,  are  yet  composed  of  hard  drift  clay,  and 
are  rarely  too  abrupt  to  be  ascended  by  a  horse.  Toward 
the  west  end  of  this  old  valley  the  slope  from  the  prairie 
^ows  a  terrace  about  thirty  feet  from  the  top,  but  nothing 
can  be  seen  on  it,  or  even  in  the  excavation  cut  for  the  road, 
but  drift  materials,  though  boulders  are  rather  more  nume- 
rous at  that  point  in  the,  cut  than  above  or  below.  Below 
the  level  of  this  bench,  twenty  feet,  is  a  row  of  springs 
which  keep  the  rest  of  the  slope  wet  and  soft.  The  whole 
appearance,  taken  together.  Indicates  a  stratified  condition 
of  the  bluff,  probably  in  Cretaceous  rock. 

THE  ECONOMICAL  GEOLOGY   OF    THE    MINNESOTA    VALLEY. 

Coal. 

The  separation  of  the  region  of  the  Minnesota  valley  from 
all  ijie  important  coal  fields,  and  its  comparatively  sparse 
supply  of  wood  for  fuel,  have  directed  the  attention  of  the 
settlers  to  the  possible  supply  of  fuel  from  the  lignites  of 
the  Cretaceous.  Mention  has  already  been  made  of  the 
localities  of  outcrop  of  this  coal  (pp.  221-224)  with  some 
description  of  the  modes  of  its  occurence.  The  subject  has 
also  been  summarized  in  the  letter  to  the  President  intro- 
ductory to  this  report  There  are  coal  deposits  of  the  Cre- 
taceous age  that  are  likely  to  prove  valuable.  They  occur 
at  various  places,  scattered  over  the  western  territories. 
Sach  coal  is  also  sometimes  in  the  condition  of  good  anthra- 
cite. A  valuable  bed  of  coal  is  reported  to  exist  a  few 
miles  west  of  Bismarck,  on  the  Missouri  river.  -There  can 
be  but  little  doubt  that  such  or  similar  coal  accompanies  the 
lower  Cretaceous  rocks  throughout  their  extent  in  Minnesota. 
.  Prom  the  wide  extent  of  territory  in  which  "float  coal"  is 
found  in  the  drift,  it  seems  very  probable  that  the  Cretaceous 
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ocean  at  first  covered  the  most  of  the  state.  So  far  as  dis- 
covered, however,  there  is  not  enough  coal  embraced  in  the 
Cretaceous,  in  this  state,  to  warrant  sanguine  expectations 
of  its  becoming  economically  useful.  This  coal  occurs  in 
two  distinct  forme,  which  may  be  distinguished,  until 
further  investigations  demonstrate  some'  error  in  the  desig- 
nations here  given,  as  chanxml  and  cannel  coal  The  former, 
while  it  is  the  more  abundant,  is  of  less  value  tor  use  as 
fuel.  It  is  light,  and  quickly  ignites,  but  it  is  generally  in 
fine  pieces  that  appear  to  be  matted  down  with  the  ash  that 
resulted  from  the  combustion  of  other  portions  of  the  wood 
irom  which  the  coal  is  derived.  It  lies  in  irregular  sheets 
^nerally,  not  more  than  half  an  thick  when  pure,  but  makv 
be  disseminated  through  a  thickness  of  six  or  eight  feet.  It 
is  very  fragile,  hardly  bearing  transportation.  The  latter  is 
black,  or  brown-black,  lustrous,  compact,  rather  hard,  and 
presents  every  aspect  of  a  valuable  coal.  It  occurs  in  iso- 
lated lumps  or  pockets,  in  the  same  beds  as  the  charcoal, 
but  less  abundantly.  It  readily  bums,  making  a  hot  flre. 
In  the  air,  when  it  has  become  dry,  it  cracks  and  crumbles 
something  like  quick  lime,  but  not  to  a  powder.  It  is  this 
which  is  found  in  the  drift.  If  it  could  be  found  in  suf&cient 
quantity,  this  would  be  a  valuable  fuel. 

The  Iowa  coal  field,  of  Oarboniferous  age,  does  not  reach 
as  far  northwest  as  the  valley  of  the  Minnesota. 

Iron. 

The  only  iron  ore  that  is  known  to  occur  in  southwestern 
Minnesota,  is  in  the  form  of  an  imperfectly  hydrated  per- 
oxyd,  or  brown  hematite.  It  is,  so  far  as  seen,  so  impure 
as  to  constitute  a  clay  iron-stone.  It  was  first  mentioned 
as  occurring  on  the  Le  Sueur,  a  mile  and  a  half  above  its 
mouth,  by  Dr.  B.  P.  Shumard  (Owens'  Report,  p.  487), 
who  describes  it  as  "nodules  of  oxide  of  iron,  and  argilla- 
ceous iron  ore,"  and  gives  it  a  thickness  of  two  feet,  re- 
marking that:  "The  superficial  indications  render  it  prob- 
able that  this  bed  of  iron  ore  may  be  both  extensive  and 
readily  accessible."  Similar  indications  of  iron  ore  were 
seen  tha  past  season  at  a  number  of  places  on  the  Le  Sueur 
and  on  tne  Watonwan.  So  far  as  observed,  however,  the 
iron  seems  to  be  largely,  if  not  entirely,  superficial,  and 
pertains  to  the  horizon  of  separation  between  the  drift  and 
the  bedded  rock.  It  is  a  circumstance  of  frequent  occur-  . 
rence,   in    all    parts  of    the  northwest,   to  see  ferriferous 
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springs  issuing  from  the  gravel  of  the  drift.  When  such 
water  comes  in  contact  with  the  air  it  invariably  gives  -an 
iroD  stain  to  substances  over  which  it  runs.  If  the  process 
be  continued  a  brown  hematite  iron  ore  will  be  formed.  It 
will  partake  of  the  impurities  of  the  surface  on  which  it 
forms.  There  is  besides  a  considerable  thickness  of  argilla- 
ceoos  iron-stone  that  coats  the  Silurian  limestones,  when 
they  are  found  overlain  by  the  clays  of  the  Cretaceous  (see 
pages  183  and  179.) 

Mineral  paint 

At  Redwood  Falls  the  kaolin  which  has  resulted  from  the 
decomposition  of  the  granite  rock,  has  become  stained  with 
iron,  and  has  a  brownish  or  greenish-brown  color.  It  con- 
tains, generally,  some  silicia.  From  this  stained  kaolin  a 
good  mineral  paint  has  been  manufactured.  Messrs.  Grant 
and  Brusseau  commenced  the  enterprise,  and  carried  it  far 
enough  to  demonstrate  the  quality  of  the  product  The 
manufactured  article  is  said  to  have  been'  equal  to  that  of 
Brandon,  Vt.,  but  that  the  cost  was  so  great  that,  after  trans- 
portation to  St.  Paul,  it  could  not  be  offered  in  the  market 
as  cheaply  as  the  Brandon  paint  Their  process  was  very 
simple.  The  raw  material  was  obtained  from  the  banks  of 
the  Redwood  river  (p.  168),  and  was  of  a  rusty-brown 
color,  having  also  a  greenish  tinge.  It  was  broken,  or 
crushed  to  the  fineness  of  com  or  wheat.  It  was  then  dried 
in  a  large  pan  placed  over  a  fire,  and  ground  by  water-pow- 
er, between  two  burr  stones.  In  that  condition  it  was  ready 
for  Qse  by  simply  mixing  with  boiled  or  raw  linseed  oil.  It 
was  found  that  lead  or  ochre  could  not  be  used  to  advantage 
with  it.  The  lead  is  said  to  have  "come  out  and  looked  like 
a  mildew."  The  color  produced  was  a  reddish  umber.  By 
maldng  some  selections  various  lighter  shades,  of  the  same 
general  character,  were  produced.  It  had  a  heavy  sediment, 
consisting  probably  of  iron  and  silica.  The  quality  of  the 
paint  is  said  to  have  been  superior  to  that  from  Ohio,  and 
fully  equal  to  that  from  Brandon,  Vt,  or  Horicon,  Wis,  The 
surface  of  the  wood  painted,  becomes  hardened  and  glazed, 
but  remains  smooth.* 

It  is  evident  that  the  best  methods  for  economy  were  not 
employed  in  this  enterprise.  The  mine  is  situated  about  a 
mile  from  the  milt.     The  rock  is  easy  of  access.    It  cost  a 


by  Google 


204  SECOND  ANNUAL  REPORT 

Bum  between  three  and  four  dollars  per  ton  to  deliver  the 
raw  material  at  the  mill.  It  could  probably  be  done  for  less 
thai)  a  doUar.  The  total  coat  of  manufacture  ought  not  to 
exceed  a  dollar  per  hundred,  or  twenty  dollars  per  ton. 
The  Brandon  paint  sells  for  about  t40  per  ton.  These 
statements  are  on  the  authority  of  Mr,  Park  Worden,  of 
Minnesota  Falls. 

Although  the  foregoing  is  the  only  systematic  attempt 
that  has  been  made  to  manufacture  paint  from  this  substance 
in  the  Minnesota  valley,  it  occurs  in  great  abuudance  at  a 
number  of  places.  It  is  also  found  in  greater  purity,  at 
least  with  much  less  quartz  and  iron,  at  several  other  places. 
Indeed  it  aeems  to  exist  wherever  the  granitic  rocks  were 
buried  beneath  the  ocean  of  the  Cretaceous  age,  and  where 
the  glacier  period  has  not  disrupted  It. 

Quick-lime. 

For  common  quick-lime  the  region  of  the  npper  Minne- 
sota has  no  suitable  stone.  Here  is  a  great  extent  of  fertile 
country,  destined  to  be  thickly  inhabitated,  that  must  always 
depend  on  the  Silurian  limestones,  situated  further  south- 
east, for  one  of  its  necessary  articles  of  construction.  At 
the  present  time  the  only  resort  is  to  the  limestone  bould- 
ers that  occur  in  the  drift.  These  are  being  rapidly  gath- 
ered up  and  converted  into  quick-lime,  and  will  soon  entire 
ly  disappear.  The  nearest  Silurian  quarries  capable  of 
being  useful  for  quick-lime  are  at  Mankato.  The  limestone 
found  in  the  Cretaceous  at  New  Ulm  is  also  very  valuable 
to  this  region,  but  the  shaly  nature  of  the  stone  there  will 
always  make  it  difficult  to  compete  with  the  lime  from  Man- 
kato. At  the  same  time  the  quality  of  the  lime  made  there 
renders  it  applicable  to  uses  of  which  the  Mankato  quick- 
lime is  not  susceptible.  The  Mankato  lime  is  of  a  dark 
leather  color,  slacking  to  a  cream  color.  It  has  a  consider- 
able sand  that  appears  as  a  sediment.  The  stone  itself  is  aa 
arenaceous  magnesian  limestone,  and  the  lime  partakes  of 
the  nature  of  those  limes.  It  sets  more  slowly,  bums  more 
easily,  and  slacks  with  less  heat  than  the  pure  limestones. 
It  is  useful  for  brick  and  stone  work,  but  will  not  answer 
for  hard  finish.  For  common  brown  plastering  it  is  very- 
useful.  The  lime  made  at  New  Ulm.  on  the  other  hand,  is 
nearly  white,  and  in  that  respect  has  the  advantage  of  the 
Mankato  quicklime.  It  is  very  hot,  and  sets  quickly.  It 
is  more  nearly  a  pure  lime,  without  magnesia.     While  it 
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has  no  sand,  as  an  impurity,  it  has  alumina.  Associated 
with  it  in  the  shales  of  the  Cretaceous,  is  more  or  less  of 
sulphate  of  lime  in  the  form  of  transparent  crystals,  or  sele- 
nite.  When  there  is  much  of  this  it  would  materially  -affect 
the  quality  of  the  lime,  giving  it  somewhat  the  character  of 
plaster  of  Paris.  Below  Mankato  there  is  no  lack  of  good 
stone  for  quick-lime.  The  Shakopee  limestone  is  calcined 
at  a  number  of  places,  and  outcrops  in  the  banks  of  the  river 
at  a  great  many  others. 

At  Shakopee  the  kilns  are  owned  by  Baptiste  Centre  and 
Isaac  Lincoln.  They  are  constant,  or  "draw  Idlns."  Mr. 
Contre  bums  from  17  to  18  hundred  barrels  per  month,  and 
seven  months  per  year.  His  markets  are  St.  Pabl,  Minne- 
apolis and  St.  Cloud,  in  bulk,  two  hundred  pounds  maldng 
a  barrel.  Lime  is  produced  in  30  hours.  Wood  costs  two 
or  two  and  a  half  dollars  per  cord,  mixed.  He  "draws" 
every  six  hours. 

Mr.  Lincoln's  kiln  is  considerably  larger  than  Oontre's, 
and  requires  from  two  to  four  days  to  produce  lime,  which 
sell  at  the  kiln  at  75  cents  per  barrel,  twenty-two  or  twenty- 
four 'hundred  barrels  being  produced  per  month,  during 
seven  or  eight  months  of  the  year.  The  Jime  made  at  Sha- 
kopee is  of  a  leather  color,  sometimes  approaching  burnt 
umber. 

At  Louisville,  five  miles  above  Shakopee,  Mr.  Contre 
owns  another  kiln  similar  to  that  at  Shakopee.  Mr.  Folsom, 
of  Minneapolis,  also  has  a  kiln  here  which  is  in  operation 
some  portions  of  the  year.  The  lime  produced  here  is  of 
the  same  character  as  that  at  Shakopee.  It  is  shipped  to 
St.  Paul,  Minneapolis,  and  occasionally  to  Duluth  and  St. 
Cloud.  Four  or  five  cords  of  mixed  wood,  at  two  and  a 
half  dollars  per  cord  are  required  for  each  hundred  barrels. 

John  P.  Kinshed  burns  lime  from  the  Shakopee  stone,  at 
Ottawa. 

About  a  mile  above  Kasota  Conrad  Smith  bums  lime  from 
the  Shakopee  limestone,  which  he  sell  at  one  dollar  per  bar- 
rel. Eight  or  nine  cords  of  mixed  wood,  at  $2.75  per  cord, 
are  consumed  in  producing  100  barrels  of  lime.  Be  has  a 
draw  kiln,  but  not  enough  demand  to  keep  ic  in  constant 
blast.  The  lime  is  dark  and  in  nearly  all  respects  like  the 
Shakopee  lime.  It  shows  a  bluish  tint,  and,  Mr.  Smith  says, 
slacks  to  a  blue-white,  instead  of  a  yeUow-whUe,  and  is  pre- 
ferred for  that  reason. 

Five  miles  below  Mankato  George  C.  Clapp  bums  a  lime 
.  that  is  bluish,  or  ashen  colored.     He  takes  the  stone  from 
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the  upper  portioo  of  the  Shakopee  limestone,  and  produces 
a  purer  lime  than  any  seen  in  the  valley,  except  that  derived 
from  the  Cretaceous  at  New  Ulm,  which  probably  comprises 
over  80  per  cent,  of  pure  carbonate  of  lime.  Mixed  wood 
costs  here  $2.25  per  cord,  and  five  or  six  cords  are  required 
for  a  hundred  bushels.     (Seepage  144.) 

At  Mankato,  besides  uie  kilns  of  Maxfield  &  Sons,  Capt. 
J.  R.  Beatty  has  recently  erected  a  fine  draw  Idln. 

At  New  Ulm  are  the  lime-kilnsof  "Wm.  Winkelmann, Fran- 
cis Baaseu  and  John  Heiman,  all  burning  lime  from  the  Cre- 
taceous. Winkelmann  bums  about  1800  barrels  per  year, 
selling  at  the  kiln,  and  at  New  Ulm,  for  $1.50  per  barrel. 
It  here  requires  20  cords  of  mixed  wood,  at  $3.00  per  cord, 
to  produce  120  barrels  of  lime.  When  freshly  burned  this 
lime  has  very  much  the  same  color  as  the  stone,  though  a 
little  lighter,  and  slacks  white.  His  kiln  stands  on  the  bank 
of  the  Minnesota,  facing  the  water,  and  is  built  of  red  quartz- 
ite  and  boulders,  Mr.  Heiman's  kiln  holds  150  barrels. 
Forty  cords  are  needed  to  bum  the  kiln  well,  when  filled. 
Wood  costs  $2.50  or  $3.00  per  cord.  Lime  sells  at  a  dollar 
or  a  dollar  and  fifteen  cents  per  barrel. 

Above  New  Ulm  boulders  only  are  used  for  lime,  the 
kilns  being  of  rude  construction.  Such  are  owned  by  John 
Edget  and  Charles  Folsom,  a  short  distance  below  Beaver 
Falls,  and  by  Andrew  Brandin,  M.  C.  Brace,  Wm.  Davis 

and  brother,  ■ Brennan,  and  R.  R.  Cory,  above  that 

place.  Large  limestone  boulders  occur  about  Redwood 
Palls.  At  Yellow  Medicine  the  only  lime  made  is  derived 
from  large  boulders.  Peter  Casting  burns  a  little  lime 
from  such  boulders  at  Jannetteville,  nearly  omosite  the 
mouth  of  the  Yellow  Medicine.  At  Granite  Falls  such 
boulders,  occurring  in  a  little  ravine  on  the  land  of  R.  H. 
Baldwin,  have  been  taken  for  rock  in  situ.  At  Mr.  Hur- 
ley's, eight  miles  above  the  foot  of  Big  Stone  lake,  excel- 
lent quicklime  is  burned  from  surface  boulders,  some  of 
which  is  marketed  at  Morris,  in  Stevens  county. 


The  Cretaceous,  at  Big  Stone  lake,  holds  large  crystals 
of  selenite.  They  lie  on  the  surface  of  the  weatered  slope 
made  by  the  outcropping  of  a  dark  shale,  and  can  be  gath- 
ered in  considerable  quantity.  They  are,  of  course,  em- 
braced within  the  shale.  Prom  the  existence  of  sulphate  of 
lime  in  quantities  that  render  it  of  economical  importance 
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in  this  formatiOD  in  various  parts  of  the  country,  it  is  pre- 
sumable that  this  horizon  of  outcrop  is  nearly,  or  exactly 
the  same;  and  that  at  some  future  time,  when  sufiSciently 
detailed  ezploratlon  has  been  made,  it  may  here  prove 
equally  valuable.  This  place  has  been  already  described 
under  the  head  of  the  Cretaceous. 

Fire  clay. 

From  the  Cretaceous,  near  New  Ulm,  Mr.  Christian  Dauf- 
fenbach  manufactures  a  good  Are  brick.  The  bank  from 
which  he  takes  the  clay  is  fifteen  feet  above  the  river.  It  is 
of  light  color  and  when  wet  is  plastic,  but  if  dry  it  is  hard 
and  difficult  to  quarry,  the  use  of  powder  becoming  neces- 
sary. Horse  power  is  used  for  his  irachinery.  He  has 
three  kilns.  ThiB  flre  brick  clay  lies  below  a  heavy  B,tratum 
of  white  sand.  If  the  white  sand  that  occurs  on  the  Maple, 
a  few  miles  above  its  union  with  the  Blue  Earth,  be  the 
same  horizon,  this  fire  clay  ought  also  to  be  found  in  the 
.  banks  of  the  Blue  Earth,  a  short  distance  above  its  mouth. 
In  the  settlement  and  material  development  of  that  part  of 
the  state,  this  stratum  in  the  Cretaceous  is  destined  to  play 
an  important  part.    (See  pE^e  185.) 

Potter'8  clay. 

The  Cretaceous  also  supplies,  near  the  same  place,  but 
from  a  higher  stratum,  a  good  potter's  clay,  which  is  largely 
employed  at  New  Ulm  and  at  Mankato.  It  is  owned  by 
Silas  Barnard.  Mr.  H,  B.  Kaufer,  potter  at  Mankato, 
regards  it  as  equal  to  the  Carboniferous  potter's  clay  of  Ohio. 
The  manufacturers  at  New  Ulm  are  Winkelmaun  and  Dauf- 
fenbach,  and  John  Stoerket.  The  pottery  sells  for  twelve 
and  fifteen  cents  per  g^on.     (See  page  186.) 

Kaolin  or  China  clay. 

It  has  been  said  already,  in  connection  with  the  descrip- 
laon  of  the  granites  of  the  valley,  that  the  upper  surface  of 
the  granites,  where  protected  by  the  Cretaceous,  is  overlain 
by  a  heavy  bed  of  kaolin  clay,  resulting  from  the  decompo- 
sition of  the  granite  itself.  There  can  be  no  question  but  that 
this  deposit,  or  rather  kaolinized  granite,  since  it  is  decom- 
posed and  lies  in  sHu,  will  become  of  great  economical 
Importance.      Kaolin  is  not  a  common  mineral  in  the  drift 
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latitudes.  It  is  comioon  in  New  Mexico,  where  the  granite 
is  likewise  found  to  be  decomposed  to  the  depth  of  50  or 
more  feet.  It  is  also  found  in  the  Blue  Ridge  in  Virginia, 
the  mountain  rock  there  being  changed  to  impure  kaolin  to 
a  considerable  depth.*  Although  the  purity  of  the  kaolin 
of  the  Minnesota  valley  has  not  been  established  by  tests, 
either  practical  or  chemical,  it  is  highly  probable  that  some 
portions  of  it,  at  least,  will  be  found  to  answer  all  the  pur- 
poses for  which  such  clay  is  generally  used. 

Building  alone- 

For  construction,  the  Shakopee  limestone  holds  at  present 
a  high  position  in  the  regard  of  builders.  Its  best  estate  is 
not  seen  at  Shakopee  but  at  Ottawa,  Kasota  and  St  Peter. 
The  Mankato  quarries  are  equally  as  fine.  '  The  quarries  at 
Kasota  show  a  deeper  shade  of  pink  than  those  at  any  of 
the  other  foregoing  places.  The  best  stone  yet  furnished 
by  this  formation,  was  that  put  into  the  recent  enlargement 
of  the  asylum  at  St.  Peter.  It  was  taken  out  near  the 
asylum,  and  lies  in  very  heavy  and  regular  layers.  The 
quarries  at  Kasota  and  at  Ottawa  have  not  yet  pene- 
trated BO  deeply  into  the  rock,  but  will  prove  to  be  thicker 
bedded  as  they  are  further  wrought.  The  Episcopal  church 
at  St.  Peter,  made  of  this  stone,  has  a  dam  brown  cornice, 
window  frames  and  blinds,  and  the  wall  is  painted  dark- 
brown,  making,  although  perhaps  too  somber,  yet  a  very 
tasty  and  appropriate  edifice  for  worship.  It  is  low,  and 
of  gothic  build. 

South  from  Mankato,  on  the  Blue  Earth,  the  Maple  and 
the  Watonwan,  are  several  very  favorable  openings,  but 
there  has  not  been  much  working  in  this  stone,  nor  in 
any  other,  in  that  part  of  Blue  Earth  county,  the  depen- 
dence being  entirely  on  the  quarries  at  Mankato.  There 
is  no  reason,  however,  why  the  counties  of  Martin  and 
Faribault  may  not  derive  all  their  stone  for  walls  and  for 
all  building,  from  these  southern  quarries,  saving  them- 
selves the  labor  of  transportation  six  or  ten  miles.  Stone 
from  these  quarries  was  used  in  the  culverts  and  bridge 

giers  along  the  new  railroad  from  Mankato  to  Wells.  A.t 
arden  City,  the  exposure  in  the  bed  of  the  river  is  owned, 
by  J.  Willard.  This  outcrop  has  more  the  aspect  of  tlie 
Shi^opee  limestone,   at  Shakopee,  than  any  other  seen, 

•Compare  .4m.  Jour.  Set.  and  Ari»,  III.  Vol.  VII.  p.  7*. 
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luid  will  not  be  found  to  furnish  as  handsome  layers  as  the 
qnarrieS  at  Mankato. 

At  Jordan,  the  sandstone  lying  next  below  the  foregoing 
limestone  is  somewhat  employed  for  foundations,  and  has 
been  put  into  Bome  large  buildings.  It  cuts  iivell,  and  Is 
in  blocks  about  eight  inches  thick.  It  is  rather  too  fria- 
ble, however,  for  general  use. 

The  St.  Lawrence  limestone  is  a  very  fine  stone'for  building. 
It  is  tough,  compact,  and  of  a  good  color.  Its  bedding  is 
symmetrical  and  of  convenient  thlcknesti.  The  only  quarries 
Iniown  are  those  at  St.  Lawrence  and  at  Hebron  and  Jud- 
son.  The  Presbyterian  church  at  Belle  Plains  is  built  of 
the  St.  Lawrence  stone,  the  trimmings  t?eing  from  Ottawa. 
In  the  Potsdam  at  Redstone,  quarries  are  opened  by  Francis 
Bassen,  Wm.  Winkelmann  and  Frederick  Meyerding. 

Of  the  granites  and  associated  rocks  there  is  a  great 
variety.  There  is  also  every  desired  facility  for  quarry- 
ing them.  The  "gray"  and  " red "  granites  afford  every 
kind  of  shading  of  color,  and  a  great  many  beautiful  com- 
binations of  mineral  contents  and  crystallization.  The  time 
cannot  be  far  distant,  when  a  great  many  valuable  open- 
ings will  be  made  in  the  granites  of  the  Minnesota  valley, 
for  the  convenience  of  the  southern  part  of  the  State  and 
of  Iowa. 

Briok. 

Common  red  brick,  sometimes  also  brick  of  a  lighter 
shade,  are  manufactured  from  the  alluvium  of  the  river  at 
New  Ulm  and  Mankato,  as  well  as  at  other  points  further 
down  the  valley.  The  Mankato  brick  have  a  high  reputa- 
tion, and  ai^  extensively  shipped  to  St  Paul.  The  makers 
are  Meihofer  and  Whitrock,  Iteed  and  Mather,  Jager  broth- 
ers, and  Mr.  Schlafle.  At  New  Ulm.  Wm.  Winkelmann 
owns  the  only  brickyard.  At  Jordan,  Charles  RodeJ  makes 
a  light-colored  brick. 

Copper. 

At  Shakopee  a  stock  company  exists  for  sinking  a  shaft 
to  explore  for  copper.  It  is  said  that  in  sinking  a  common 
well  pieces  of  native  copper  were  found.  The  shaft  is  to 
be  as  deep  as  that  well  which,  when  vigorously  pumped,  is 
said  to  afford  particles  of  copper  with  the  water.  The  lime- 
stone was  struck  at  18  feet.     The  work  has  not  progressed 
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far  enough  to  indicate  the  probable  result.  The  limestone 
St  Shakopee  being  of  the  same  age  as  Calciferous  sandrock 
of  the  east,  recalls  the  fact'  that  they  both  belong  to  the 
Qaebec  group  of  Canada,  which  is  regarded  there  as  hold- 
ing fhe  upper  copper-bearing  rocks  of  lake  Superior. 

Timber  and  fuel. 

"The  big  woods"  of  Minneso^  consist  of  a  southward 
prolongation  of  the  timber  belt  about  forty-five  miles  wide, 
in  the  central  part  of  the  state.  The  boundary  of  this  pro- 
longation on  either  side,  is  not  well  marked,  the  trees  grad- 
ually becoming  thinner  and  smaller,  and  more  and  more 
restricted  to  the  valleys  of  streams,  till  the  country  is 
changed  to  a  treeless  prairie.  The  surface  itself  is  more 
rolling  than  on  the  east  or  west.  It  may  be  thus  described 
in  general:  Beginning  a  few  miles  west  of  Minneapolis  the 
eastern  edge  of  thg  big  woods  crosses  the  Minnesota  in  a 
line  towards  Lakeville,  in  Dakota  county.  Continuing  in  a 
southerly  direction,  it  passes  about  a  mile  east  of  Cannon 
City,  and  of  Owatonna,  when  it  makes  a  short  bend  to  the 
west  and  northwest,  passing  about  six  miles  north  of  Was- 
eca, and  near  E,  Janesville.  in  Waseca  county. '  In  Blue 
Earth  county  it  is  variously  modified  by  the  valleys  that  are 
tributary  to  the  Minnesota  from  the  south.  Continuing 
west,  about  six  miles  south  of  South  Bend,  it  turns  north, 
and  crosses  the  Minnesota.  Kunning  along  the  west  side  of 
the  Minnesota,  distant  from  it  alxiut  four  miles,  it  begins  to 
bear  oft  to  the  northwest  at  St.  Peter,  and  runs  in  nearly  a 
direct  line  to  Darwin,  on  the  St.  Paul  and  Pacific  R.  K, 
bending  a  little  to  the  east,  toward  Glencoe,  in  McLeod 
county.  In  passing  through  these  woods  from  Farmington, 
in  Dakota  county,  to  Shakopee,  in  Scott  county,  the  fol- 
lowing species  of  trees  and  shrubs  were  seen.  For  ten  or 
twelve  miles  after  entering  the  woods  very  few  trees  are 
seen,  the  oak  shrubs  being  the  largest  and  almost  the  only 
treelike  vegetation.  About  half  way  to  the  Minnesota  riv- 
er the  maple  and  targe  elms,  bass  and  iron  wood  appear. 

Oak  shrubs.    Apparently  Quercus  IHcifoIia.     Wmig. 

HazelDut.    Corylusrostrata.    AU.{?) 

Bur  oak.    Quercus  macrocarpa.    Miciix. 

White  oak.    Quercus  alba.    X. 

Wild  red  cherry,    Prunus  Pennaylvanica.    L. 

TrembliQg  aepen.    Populus  tremuloides.    JUkhx. 

Sumac.    RhustyphlDa.    L. 

Choke  cherry.    PruDus  Ylrglnlana.    L. 
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Wild  plum.    PruDus  Americana.    MartkalL 

Wbiteasb.    Fraxlaus  Americana.    L. 

Samac.    Rhus  glabra.    L. 

Thorn .    Crataagun. 

Rose.    Bosa  bland  a.    ^il. 

Juneberrr.    Amelanchler  Canadensis,  Var.  Botirapium.    Torr. 
ana  Gray. 

BouDd-leaved  cornel.     Cotdus  clrcinata.    L'Ser. 

Common  elder.    Sambucns  Canadensis.    L. 

American  crab-apple.    P;rus  coronitria.    L. 
[The  young  twigs  and  the  under  surface  of  the  leaves  are  very  woolly- 
pubescent.] 

Black  cherry.    Pninusserotina.    Shr. 

Frost  grape.    Vltla  cordifolla.    Mickc. 

American  elm.    Ulm us  Americana.    L.  (,Pl,  CUtyt.)    WiUd. 

High  bush  cranberry.    Ylburnum  Opulus.    L. 

Two  or  three  species  uf  willow.    Salfs. 

Qreen  ash.    Fra:rlnus  vlrldis.    Midvt.f. 

Priclclj  asti.    Zanthozylum  Americanum.    Mill, 
■     Cockspar  thorn.    Crataigus  crusgalll.    L. 

Bed  raspberry,    Bubusstlrgosus.    Michx. 

Black  currant.    Rihea  floridnm.    L, 

Cottonwood.    Fopulus  monillfera.    Ait. 

Large-toothed  aspen.    Populus  grand! den tata.    MitAx. 

Bass.    Tilia  Americana.    L. 

Ked  mulberry.    Marus!  rubra.    L. 

Ironwood.    Ostrya  Vlrglnlca.     WUld. 

Sugar  maple.    Acer  saccharlnum.     Wang. 

Soft  mape^.'  Acer  rubrum.    L. 

Alternate-leaved  cornel.    Cornua  alternlfolia.    L. 

Bltternut.    Carra  amara.    NuU. 

[Rare  east  of  Spring  Lake.] 

Butternut.    Juglans  cinerea.    L. 

[Very  rare  except  at  Spring  Lake  and  westward.] 

Slippery  elm.    Ulmus  fulva.    Michx. 

Staghorn  sumac.    Rhus  typhlna.    L. 

Tamarac.    Larlx  Americaua,    JUkJix. 

Box  elder.    Negundo  aceroldes.    Moeneh. 

Wolfberry.    Symphoricarpua  occldeoiallB.     it  Br. 

Panlcled  cornel.    Cornus  paniculata.    L'Her. 

[The  moat  common  species  of  Cbmiw.] 
In  ascending  the  valley  the  following  additional  species 
were  seen: 

Kentucky  coffee  tree.    Qymnocladus  Canadensis.    Lam. 

Red  cedar.    Juniperus  Vlrginlaoa.     L. 

Black  walnut.    Juglans  nigra.    L. 

Hackt>erry.  Celtls  occidental  is.  L. 
[The  hickory  grows  to  about  six  inches  in  diameter  and  then  Is  Invar- 
iably winter-killed.  A  tract  of  many  acres  is  now  being  cut  near 
St.  Peter  for  fuel,  having  been  killed  the  past  winter.  All  the  trees 
are  small.  The  hackberry  is  used  for  fuel,  and  for  furniture.  It 
is  commonest  In  the  heavy  timber.  The  butternut  is  rarely  large. 
The  box-elder  sometimes  exceeds  three  feet  in  diameter.] 

Blue  beech.    Carploua  Americana.    Michx. 

Yellow  or  gray  birch.    Betula  lutea.    Mida.  f. 
[There  is  said  to  be  a  species  of  locust  at  St.  Peter,  but  it  has  not  been 
recognized  by  the  survey.    The  above  species  of  birch  has  oblong 
catkins,  and  spreading  lobes  on  the  scales  which  are  3  Inches  long. 
The  lobes  are  obtuse.] 
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The  trees  and  skruha  of  Big  Stone  lake. 

At  Mr.  Hurley's,  eight  miles  above  tbe  foot  of  Big  Stone 
lake,  oa  the  north  side,  the  following  trees  and  shrubs  were 
seen  growing: 

Trees — In  the  order  of  abundance. 

White  ash.    Fraxlnus  Americana.    L. 
Bur  oak.    QuercuB  macrocarpa.    Jftc&r. 
Basswood.    Tllla  Americana.    L.  , 
Elm.     DlmuB  Americana.    L.  {PI.  (TUxyt.)  Waid. 
Box  elder.    N^undo  aceroidea.    Jfoench. 
(This  maltea  a  very  fine  "maple  sugar"  and  syrap.    It  Is  abUDiJaQb  on 
tbe  Islands.] 
Cottonwood.    PopuluB  monlUrera.    Ait. 
Hackben-y.    Celtis  occldeDtalis.    L. 
Ironwood.    Ostrya  Vlrglnica.     WiUd. 
Soft  maple.    Acernibrum.     L- 
Wild  plum.    PruDUS  Americana.    Marghall. 
Slippery  elm.    TJImusfuiva.    Michx. 
Willow.    Sails  nigra.    Manhall. 


Grape.    Vltie  SBstivalle.    Jliidix.  (?) 

Gooseberry,  (pricitly).    Ribea  Cynosbati.    L. 

Gooseberry,  {amootb).    Kibes  rotuadifolium.    MitAx. 

Woitberry.    Syniphoricarpns  occldentalis.    S.  Br. 

Blackcurrant.    Kibes  florldum.    L. 

Prickly  asb.    Zanthosylum  Amerlcanum.    Mill. 

Bed  raspberry.    Bubus  BtrlgOBUS.    Michx. 

Biacli  raspberry.    Robus  occidentalts.    L. 

Sweet  elder.    SambucuB    ? 

Sweet  viburnum.    Viburnum  Lentago.    L. 

Red  osier  dogwood.    Cornus  stolonifera,    JIficAa:. 

BltterBweet.    CelaatruB  BcaodenB     L. 

Choke  cherry.    Frunus  VlririDJaQa.    L. 

Red  rose,    Rosa  iuclda.    Mr.  (f) 

While  rose.    Bosa  blaoda.    dit. 

"Virginia  creeper.    Ampeiupsis  quia  que  folia.    Michx. 

Waahoo.    Euopymus  atropurpureus.    Jacq. 

Smootb  ^uniac.    Rhus  typhlna.    L. 

[The  list  of  plants  of  Minnesota  by  Dr.  I.  A.  Lapham, 
alluded  to  in  the  address  to  the  president,  is  withheld  for 
future  publication.] 
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ADDRESS. 


To  the  President  of  the  University  : 

The  regular  work  of  the  geological  and  natural  hiBtory 
survey  of  the  state  was  interrupted  during  the  season  of 
1874.  The  condition  of  the  new  buildings  at  the  Univer- 
sity has  been  such  that  no  chemical  work  could  be  satisfac- 
torily done,  and  very  little  has  been  accomplished.  The 
same  cause  deranges  the  geological  laboratory  and  delays  the 
unpacking  and  examination  of  specimens.  Not  a  room  has 
been  available  during  the  season  for  opening  and  unpacking 
boxes. 

At  the  close  of  the  spring  term  in  the  University,  the 
board  of  regents  granted  the  request  of  Col.  Wm.  Ludlow, 
U.  S.  T.  E.,  and  allowed  the  departure  of  the  state  geolo- 
gist with  the  expedition  of  general  G.  A.  Custer  to  the  Black 
hills  of  Dakota.  He  was  absent  during  July  and  August. 
Iliis  again  broke  in  upon  plans  that  had  been  laid  for  a 
vigorous  prosecution  of  the  field-work  of  the  state  survey. 
The  regents,  however,  rightly  regarded  the  exploration  and 
development  of  the  Black  hills  of  Dakota  as  largely  tribu- 
tary to  the  state  of  Minnesota,  white  the  accessions  that 
would  be  made  to  the  University  museum  were  likely  to 
more  than  repay  the  expense  and  time  required.  The  young 
state  of  Minnesota  also  may  claim  the  honor  of  sending  the 
first  geologist  through  the  unexplored  interior  of  the  Black 
hills,  so  long  involved  in  mysterious  and  legendary  uncer- 
tainty. A  report  on  the  geology  of  the  route  and  of  the 
Black  hills  of  Dakota  is  herewith  transmitted."  The  prob- 
lems that  have  long  been  debated  by  geologists  concerning 
the  relative  ages  of  certain  sandstones  of  the  Lower  Silurian 

t  has  been  transmltUdtoCol.  Wm, 
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receive  some  light  by  the  geological  examioatioii  of  the 
Black  hills,  and  some  of  the  detailed  sections  of  those  rocks, 
given  in  the  accompanying  report,  are  exceedingly  interest- 

j_  _      TTi x_  -iiii.-  gjggpt  a  sufficiency  of  time,  was  placed 

en.  G.  A.  Custer,  through  Col.  Ludlow, 
of  the  geological  examinations.  The 
itricted  to  sixty  days,  and  with  provi- 
ength  of  time,  was  compelled  to  pass 
!r  than  was  conducive  to  a  full  knonl- 
)f  the  region  traversed- 
om  the  Black  hills,  delayed  sonaewhat 
oily,  and  by  the  necessary  preliminary 
>anying  report,  I  had  only  time  to  com- 
n  of  two  counties.  I  chose  Freeborn 
ling  next  the  state  of  Iowa  and  within 
a  of  Minnesota.  A  local  interest  had 
iborn  county  by  the  development  of  a 
ich  was  reported  to  go  through  several 
This  region  has  been  thoroughly  ex- 
tails  are  contained  in  the  accompanying 
.  I  am  greatly  obliged  to  Wm.  Morin, 
'or  guidance  and  assistance  in  the  sur- 
nty,  and  to  Hon.  A.  A.  Harwood,  of 
in  making  the  survey  of  Mower  county. 
^e  submitted  to  the  survey,  for  analy- 
rthern  part  of  the  state,  and  have  ap- 
i  exploring  those  portions  of  the  north- 
that  are  known  to  afford  indications  of 
ful  metals.  In  some  cases  these  sam- 
1  received  and  analyses  have  been  pro- 
agency  of  the  survey,  by  chemists 
t  been  possible  to  afford  any  guidance 
or  assistance  in  f  eld  exploration.  It 
3le  that  the  chemical  laboratory,  now 
made  available  for  the  work  of  the 
isible. 

if  the  season,  a  pamphlet  on  Peat  for 
■epared,  at  my  request,  by  Prof.  S. 
nist  of  the  survey,  for  general  distri- 
Ired  copies  have  been  gratuitously  dis- 
ms  of  the  state  interested  in  the  sub- 
it  was  printed  in  full  by  the  Farmer's 
agricultural  newspaper  of  the  state. 
'  to  give  the  needed  information  con- 
id  outward  characters  of  peat,  to  the 
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farmers  and  others  living  in  the  treeless  districts,  that  would 
enable  them  to  discover  and  to  make  use  of  it  as  a  common 
fuel  where  it  exists,  if  they  should  feel  so  disposed. 

Daring  the  season  of  1873  but  very  little  good  peat  was 
found  in  the  counties  of  Jackson,  Cottonwood  and  Nobles  ; 
but  in  the  examination  of  Freeborn  county,  during  the  past 
season,  inexhaustible  quantities  of  the  best  qualities  of 
fibrous  peat  were  met  with.  Mower  county  contains  very 
little. 

Very  respectfully, 

N.  H.  WINCHELL. 
The  University  op  Minnesota,      t 
Minneapolis,  Dec.  31,  1874.  j 
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REPORT  ON  THE  GEOLOGY  OF 
FREEBORN  COUNTY. 


Situation  and  area. 


Freeborn  county  borders  on  the  state  of  Iowa,  and  is 
very  near  the  center  of  the-  southern  boundary  line  of  Min- 
nesota. It  has  the  form  of  a  rectangle,  having  a  length, 
east  and  west,  of  five  government  towns,  and  north  and 
south,  a  width  of  four,  makinir  an  area  of  720  square  miles, 
or  449,235.63  acres,  after  deducting  the  areas  covered  by 
water. 

Natural  drainage. 

With  the  exception  of  Freeborn.  Hartland.  and  Charleston 
townships,  the  surface  drainage  is  toward  the  south  and 
southeast.  The  county  embraces  the  head  waters  of  the 
Shellrocti:  and  Cedar  rivers  of  Iowa,  and  those  of  the  Cobb 
river,  which  joins  the  Minnesota  toward  the  north.  Hence 
it  lies  on  the  watershed  between  two  great  drainage  slopes. 
For  the  same  reason  none  of  its  streams  are  large ;  the 
Shellrock,  where  it  leaves  the  state,  being  its  largest.  The 
streams  have  not  much  fall,  but  afford  some  water-power, 
which  has  been  improved  in  the  construction  of  flouring 
mills.  Such  are  found  at  Albert  Lea  and  at  Twin  Lakes. 
In  these  cases  the  body  of  water  confined  in  the  upper  lake 
serves  as  the  water-head  and  reservoir,  the  mills  being  con- 
structed near  their  outlets.  There  is  also  an  available  wa- 
ter-power at  Shellrock  village,  but  its  use  would  cause  the 
flooding  of  a  large  body  of  land  adjoining  the  river. 

Surface  features. 

The  surface  of  the  county,  although  having  no  remarkable 
and  sudden  changes  of  level,  yet  is  considerably  diversified 
as  a  rolling  prairie,  more  or  less  covered  with  sparse  oaks 
and  oak  bushes.     The  plats  of  the  United  States  surveyors. 
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OD  file  in  the  register's  office  at  Albert  Lea,  indicate  con- 
siderably more  area  covered  with  timber,  or  as  "oak  open- 
ings," when  the  county  was  surveyed  by  them,  than  is  now 
the  case.  The  following  minutes  are  based  on  an  examina- 
tion of  their  plats,  and  will  give  a  pretty  correct  idea  of  the 
distribution  of  the  oak  openings  and  the  prairie  tracts 
throughout  the  county. 

LoiSon,  The  most  of  this  township  is  prurie,  a  belt  of 
oak  openings  and  timber  entering  it  from  the  north,  about 
three  miles  wide,  in  the  center  of  the  town,  and  extending 
to  the  center,  bearing  off  to  the  SE.,  and  terminating  in 
sec.  24.  The  magnetic  variation  throughout  the  town  was, 
when  surveyed  (1854)  from  8°  20'  to  10°  42'.  the  greatest 
being  in  sees,  33  and  34. 

Oakland.  A  little  more  than  a  half  of  this  township  con- 
sists of 'oak  openings,  an  area  in  the  eastern  half  only  be 
ing  prairie,  with  a  smalt  patch  also  in  sec  31.  Two  large 
sloughs  cross  the  town,  one  through  sections  30,  31  and  32, 
and  the  o^er  through  sections  4,  5,  8,  7  and  18.  Magnetic 
variations  about  9°,  varying  from  8*  12'  to  10°  8',  in  1854. 

Moscow  Nearly  the  whole  of  this  township  is  taken  up 
with  oak  openings  and  marshes.  Turtle  creek  crosses  it 
from  NW.  to  SE,  A  large  portion  of  the  northern  half  of 
the  town  is  a  floating  marsh,  containing  a  great  quantity  of 
peat.    Mag.  var.  from  9°  20'  to  10°  20',  in  1854. 

Newry.  There  is  a  small  patch  of  prairie  in  the  north- 
east part  of  this  town,  sees.  1,  12,  13  and  24,  and  a  small 
area  in  sees.  20  and  21.  There  is  another  in  the  NW.  cor- 
ner, embracing  sections  6  and  7,  and  parts  of  5,  8  and  18. 
The  rest  is  openings  and  marsh,  particularly  of  marsh  in  the 
SW.  comer.     Mag.  var.  8°  20'  to  9°.40',  in  1854. 

Skellrock.  A  belt  about  1^  miles  wide  along  the  west 
side  of  this  town,  accompanying  the  Shellrock  river,  consti- 
tutes the  only  openings  or  timbered  portion,  the  rest  being 
prairie.  This  district  also  comprises  some  marsh,  viz.,  sees. 
19  and  31.  Th  first  house  in  the  county  was  built  in  sec. 
33  in  this  town,  in  the  SW.  quarter.  Mag.  var.  8°  45' to 
10°  15' in  1854. 

Saytoard.  A  wide  belt  of  prairie  occupies  about  two- 
thirds  of  this  town,  running  N.  and  S.  through  the  center. 
On  the  west  of  this  is  a  rolling  tract  embracing  a  portion  of 
lake  Albert  Lea  and  some  tributary  marshes,  while  on  the 
east  a  large  marsh  covers  sections  12  and  14,  and  portions 
of  13,  11,  15,  22  and  23.  There  is  also  a  prairie  tract  in 
sec.  1. 
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Biceland.  This  township  is  about  equally  divided  be- 
tween prairie,  openings  and  marsh,  the  first  being  in  the 
south  central  portion,  the  second  in  the  northwest  and  cen- 
tral, bordering  on  Rice  lake,  and  the  marsh  in  the  north- 
eastern part  of  the  town.    Mag.  var.  from  8°  45'  to  10°  80'. 

Geneva.  There  is  but  little  prairie  in  this  town,  the 
southern  portion  being  comprised  in  a  large  marsh  which  is 
crossed  by  Turtle  creek,  the  outlet  of  Walnut  lake.  The 
central  portion  is  occupied  by  oak  openings  which  also 
extend  to  the  NW.  and  W.  boundaries.  The  prairie  is  in 
the  northern  and  eastern  iwrtions.  Mag.  var.  9°  10'  to  10° 
23' in  1854. 

Freeman.  This  township  comprises  no  prairie.  It  is 
mostly  devoted  to  oak  openings,  but  a  series  of  marshes, 
drained  by  the  tributaries  of  the  Shellrock,  that  cross  it  to- 
ward the  SE.  take  up  a  considerable  area  in  the  cedtral  and 
eastern  portions.  Mag.  var.  9°  to  10"  40'  in  1854,  the 
greatest  being  in  sec.  31. 

Albert  Lea.  This  township  is  nearly  all  taken  i^i  with 
oak  openings,  but  a  few  small  marshes,  trending  Nw. and 
SE.,  are  found  in  different  portions.  There  is  also  a  small 
patoh  of  prairie  in  sec  6,  and  another  in  the  SE.  corner  of 
the  county.  The  western  arm  of  Albert  Lea  lake,  through 
which  the  Shellrock  river  runs,  is  in  the  central  and  eastern 
part  of  this  town,  and  adds  greatly  to  the  variety  and  beauty 
of  its  natural  scenery.  Pickerel  lake  is  also  partly  iu  this 
township.     Mag.  var.  8°  46'  to  10"  08'  in  1854. 

Bancroft.  A  little  more  than  one-fourth  of  this  township 
is  prairie,  situated  in  the  center  and  southwestern  portions. 
The  rest  of  the  town  is  covered  with  oak  openings.  The 
source  of  the  Shellrock  is  in  the  NW,  part  of  this  town. 
Mag.  var.  8"  50'  to  10°  IS'  in  1854. 

Bath.  An  area  of  openings  comprising  about  half  of  this 
town  in  the  central  and  eastern  portion,  is  nearly  surround- 
ed by  a  belt  of  prairie.  Small  marshes  are  scattered  through 
the  town.     Mag.  var.  8°  45'  to  10°  35'  in  1854. 

Nunda.  This  town  is  also  mostly  openings,  but  an  area 
of  prairie  occurs  in  sees.  4,  5,  9  and  3,  and  another  lies 
southwest  of  Bear  lake.  Considerable  marsh  land  is  em- 
braced within  the  area  of  openings.  Mag-  var.  in  1854 
10°  5'  to  12°  15',  the  latter  in  sec.  31. 

.  Pickerel.  The  west  half  of  this  township  is  prairie,  and 
the  eastern  is  devoted  to  openings  with  lakes  and  marshes. 
Mag.  var.  9°  45'  to  11°  50'  in  1854. 

Manchester:    About  one-half  of  this  town  is  prairie,  the 


by  Google 


STATE  GEOLOGIST.  151 

remainder  being  oak  openings.  The  prairie  lies  in  the  north- 
western and  southern  portions.  Small  marshes  occur  both 
in  the  prairie  and  openings.  Mag.  var.  10°  to  12"  15'  in 
1854. 

HarUand.  This  town  is  almost  entirely  composed  of 
prairie,  the  only  timber  being  about  Mule  lake,  and  in  the 
southern  portions  of  sees  34,  35  and  36.  There  is  not 
much  marsh  in  the  town.  Mag  var.  9"  45'  to  12°  25' 
(1854). 

ifan^ld  This  town  is  nearly  all  prairie,  a  small  patch 
of  oak  openings  occurring  in  sees.  3,  10  and  15.  The  NW. 
part  of  the  township  is  rolling  and  the  SB.  is  level  and  wet 
with  marshes.    Mag.  var.  11°  30'  to  13°  40'  (1858). 

dlden.  This  town  is  all  prairie,  with  scattered  small 
marshes.     Mag.  var.  11°  27'  to  13°  15'  (185#), 

Charleston.  This  town  is  all  prairie,  escept  a  narrow 
belt  of  sparce  timber  about  Freeborn  lake.  Long  narrow 
marshes  spread  irregularly  over  the  central  and  eastern  por- 
tions of  the  town.  In  the  SE.  quarter  of  sec.  36  there 
is  also  a  small  area  of  sparse  timber.  Mag.  var.  11°  13'  to 
13°  (1854). 

Freeborn.  In  this  town  there  is  a  little  sparse  timber 
about  the  north  ends  of  Freeborn  and  Spicer  lakes,  and  a 
little  adjoining  Spicer  lake  on  the  east.  There  are  also 
some  openings  in  sec.  26,  where  the  arms  of  the  marsh  pro- 
tect the  timber  from  the  prairie  Sres.  The  rest  is  of  praii-le 
with  spreading  marshes.  Mag.  var.  (1654)  11°  55'  to 
12°  50'. 

North  and  west  of  Albert  Lea  is  a  very  broken  and  roll- 
ing surface  of  sparse  timber.  This  tract  consists  of  bold 
'  hills  and  deep  valleys  wrought  in  the  commou  drift  of  the 
coantry.  On  some  of  these  hills  are  granitic  boulders,  but 
the  country  generally  does  not  show  many  boulders.  The 
drift  is  generally,  in  this  broken  tract,  a  gravelly  clay.  In 
some  of  the  sti'eet  cuts  for  grading  a  gravel  is  found,  con- 
taining a  good  deal  of  limestone. 

A  great  many  of  the  marges  of  the  county  are  surround- 
ed with  tracts  of  oak  openings,  a  fact  which  indicates  that 
the  marshes  serve  as  barriers  to  the  prairie  fires.  Such 
marshes  are  really  filled  with  water,  and  quake  with  a  heavy 
peat  deposit  on  being  trod  on.  They  are  very  different 
from  those  of  counties  further  west,  as  in  Nobles  county, 
which,  in  the  summer,  are  apt  to  become  dried,  and  are  an- 
nually clothed  with  a  growth  of  coarse  grass,  which  feeds 
the  'fires  that  pass  over  the  country  in  the  fall.     As  a  gene- 
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ral  rule,  but  little  or  no  grass  grows  on  4  good  peat  marsh. 

The  contour  of  the  surface  of  the  country  is  further  exem- 
plified by  the  following  elevations  obtained  from  lines  run 
by  railroad  surveys.  They  were  furnished  by  Wm.  Morin, 
^q. ,  of  Albert  Lea. 

Elevations  taken  from  a  preliminary  survey  made  ia 
July,  1870,  through  Freeborn  county,  Minn.,  by  Wm. 
Moriu: 

OommeDcIng  on  the  state  line  (eoutfa),  930  feet  east  of  the  1  stake,  od 
Boubb  8ld«  of  section  32,  T.  101.  B.  20;  theoce  north  to  Sbellrock  City, 
on  sec.  6,  T.  101,  B.  20;  thence  N.  40°  W.  to  Albert  Lea,  on  sec.  8,  T. 
102,  R-  21;  tbence  N.  40°  B.  to  Geneva,  on  sec.  7,  T.  104,  R.  20,  and 
thence  N.  to  the  Steele  county  line. 

Above  ocean. 
FUl. 

StationNo.]— At  point  930  feet  E. Of  ietake,  on  sec  32, T.  101,20.  1,232 

"      100 1,241 

"      190 1,218 

"      199-10— Water  in  Shellrock  river, east  bank 1,217 

"     200-80—       "  "  "     west  bank 1,217 

■'      202 1.232 

"     300 -Sbellrock  City  (town plat) 1,241 

"     494— Summit  between  Siieurock  and  Albert  Lea.1  S  f  1>333 

"      654— Albert  Lea  (town  plat).... l=!  1,283 

LakeAlbertLea [3]  1,221 

"    ]0e4-Siimmlt  at  Clark's  Grove Js  l  1-334 

Geneva  lake  (or  Walnut  lake) 1,234 

"     1330— At  Steele  county  line,  sec.  5,  T.  104,  20 1,226 

Elevations  obtained  from  O.  D.  Brown,  Esq.,  engineer 
on  S.  M.  R.  R, : 

Above  Ihe  ocean. 
Feet. 

Milwaukee  and  St.  Paul  R.  R.— Top  of  rail  at  Ramsey 1,233 

Water  in  Turtle  creek— 4  miles  west  of  "      I,2(M. 

Oakland  station— 6  miles  "  "      1,286 

Biff  mareh-12  miles  "  "      1,26.5 

Lalce  Albert  Lea— 20  miles  "  "      1,221 

Grade  at  Albert  Lea  depot 1 ,240 

Jennlng's  summit— Smiles  west  of  Albert  Lea 1,342 

Grade  at  Alden  station- tOl  miles  west  of  Albert  Lea 1,281 

"       "  Wells        "  20       '■        "  "         "    1,171 

The  country  thus  appears  to  contain  some  of  the  highest 
land  in  the  state.  Some  of  the  counties  farther  west,  par- 
ticularly Nobles,  and  Mower  county  on  the  east,  rise  from 
one  to  two  hundred  feet  higher.  There  is  also  a  high  and 
rolling  tract  in  the  north  central  portion  of  the  state,  cover- 
ing Otter  Tail  county,  which  rises  to  about  the  same  level, 
as  shown  by  railroad  profiles.  The  greater  portion  of  the 
state,  however,  lies  several  hundred  feet  lower  than  Free- 
born county. 
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Soil  and  timber. 


Throughout  the  county  the  soil  depends  on  the  nature  of 
the  drift  combined  with  the  various  modifying  local  circum- 
stances. There  is  nothing  in  the  county  that  can  properly 
be  designated  a  "limestone  soil,"  or  a  "sandstone  soil." 
The  materials  of  which  it  is  composed  have  been  transported 
perhaps  several  hundred  miles,  and  are  so  abundantly  and 
universally  spread  over  the  underlying  rock  that  they  receive 
no  influence  from  it.  The  subsoil  is  a  gravelly  clay,  and  in 
much  of  the  county  that  also  constitutes  the  surface  soil.  In 
low  ground  this  of  course  is  disguised  by  a  wash  from  the 
higher  ground,  causing  sometimes  a  loam  and  sometimes  a 
tough,  fine  clay;  the  latter  particularly  in  those  tracts  that 
are  subject  to  inundation  by  standing  water.  On  an  undu- 
lating prairie,  with  a  close  clay,  or  clayey'  subsoil,  such  low 
spots  are  apt  to  have  a  black,  rich  loam  or  clayey  loam,  the 
color  being  derived  from  the  annual  prairie  fires  that  leave 
charred  grass  and  other  vegetation  to  mingle  with  the  soil. 
The  same  takes  place  on  wide  tracks  of  flat  prairie.  In  these 
there  may  be  but  rarely  a  stone  of  any  kind — indeed  that  is 
usually  the  case — but  below  the  immediate  surface,  a  foot  or 
eighteen  inches,  a  gravelly  clay  is  always  met  with.  This 
at  first  doubtless  formed  the  soil,  the  disintegrating  forces  of 
frost,  rain  and  wind,  combined  with  the  calcining  effects  of 
the  prairie  fires,  haviag  reduced  the  stones  and  gravel  to 
powder,  leaving  a  finely  pulverized  substance  for  a  surface 
soil.  In  a  rolling  tract  of  country,  while  the  low  ground  is 
being  filled  slowly  with  the  wash  from  the  hills,and  furnished 
"with  a  fine  surface  soU,  the  hills  are  left  covered  with  a 
coarse  and  stony  surface  soil.  For  that  reason  a  great  many 
boulders  are  sometimes  seen  on  the  tops  of  drift  knolls. 
Along  streams,  and  about  the  shores  of  lakes,  the  action  of 
the  watei'  has  carried  away  the  clay  of  the  soil  and  often 
eaten  into  the  original  drift,  letting  the  stones  and  l)oulders 
tumble  down  to  the  bottom  of  the  bank,  where  they  are  often 
very  numerous.  Along  'streams  they  are  sometimes  again 
covered  with  alluvium, ^indeed  are  apt  to  be — but  along  the 
shores  of  lakes  they  are  kept  near  the  beach  line  by  the  ac- 
tion of  winter  ice.  After  a  lapse  of  time  sufficient,  the  banks 
themselves  become  rounded  off,  and  finally  turfed  over  or 
covered  with  trees.  These  lakes  sometimes  extend  'their 
limits  laterally,  but  slowly  Ijecome  shallower. 

This  county  is  furnished  with  a  number  of  very  beautiful 
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lakes   These  are  generally  in  the  midst  of  a  rolling  country, 
and  some  of  their  banks  are  high. 

In  the  survey  of  the  county  the  following  species  of  trees 
and  shrubs  are  noticed  growing  native  : 

Burr  oak.    Quercua  macrocarpa  Mkkx. 

Bed  oak.    Quercus  rubra  X.    (This  species  is  not  satisfactorily 

identlfled.) 
Aspen.    Populus  tremuloldes  iGiJix. 
EltQ.     Uloius  amerlcana  [Fl.  claU.]  Willd. 
fHack  cherry.    Prunus  serotina  Ekr. 
Amerlcau  crab.    Pyrus  coronaria  L. 
BItternut.    Carya  amara  Nutt. 
Black  Walnut.    Juf^lans  nigra  L. 
Wild  pium.    Prunus  amerlcaoa  Mank. 
Wbtte  ash.    Fraximus  americana  L. 
Butternut.    Juglan.s  cluerea  X. 
Hazlenut.    Corylua  amerlcana  Walt. 
Frost  grape.    Vitia  cordifolia  Miekx. 
Bittersweet.    Celaatrus  ecaudens  L. 
Smooth  sumach.    Rhus  glabra  L. 
lied  raspberry.    Rubus  atrlgosus  Michx. 
Rose.    Rosa  hlaada  Ait. 

Wolfberry.     Symphoricarpus  nccidentalis  fl.  Br. 
Basi.     Tllia  amerlcana  L. 
Prickly  ash.    Zanthosylum  americaDum  ifiU. 
Cornel.    (Different  species.) 
Willow.    {Different  species.) 
Gooseberry  (prickly).    Ribeacynosbati  L. 
Thoru.    Crataegus  cocciuea  L 
Hackbcrry.    Celtls  occideatalisl.. 
r^ugar  maple.    Acer  saccharlnum  WaVg. 
Cottonwood.    Populus  monllifera  Ait. 
Soft  maple.    Acer  rubrum  L.  ■ 
Gockspur  thorn.    Crataegus  crus-galli  L. 
Slippery  elm.    Ulmus  fulva  JUicAx. 
Black  ash.    Fraximus  sambuctfolla  Lam. 
Higb-busbcranberry.    Viburautnopulus  L. 
Choke-cherry.    Prunus  virginlana  L. 
Sbagbark  hickory.    Carya  alba  Natt.    (On  M.  L.  Bullis'  land  in 

Moscow  tuWDship,  near  the  county  line.— A.  A.  Harioood.) 

Besides  the  foregoing,  the  following  list  embraces  trees 
that  are  frequently  seen  in  cultivation  in  Freeborn  county: 

Spruce. 

Etied  cedar.    Juniperua  virginlana  L. 
Mountain  Ash.    I'yrua  amerlcana  D.  C. 
Balsam  poplar.    Populus  balsamifera  L  ,  Vdr.  candicana. 
Lombardy  poplar    Populua  dllatata  Ait. 

Locust.    Rubinia  pseudacacia  L.    [The  locust  dies  out  In  Free- 
born county.] 
Hackmatack.    Larix  amerlcana  MirJix. 
Arbor  vitae.    Tbuja  occldentalls  L. 
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The  geological  atructure. 

There  is  not  a  natural  exposure  of  the  underlying  rock  in 
Freeborn  county.  Hence  the  details  of  its  geological  struc- 
ture are  wholly  unknown.  It  is  only  by  an  examination  of 
outcrops  in  Mower  county  and  in  the  adjoining  counties  of 
Iowa,  together  with  a  knowledge  of  the  general  geology 
of  that  portion  of  the  state,  that  anything  can  be  known  of 
the  geology  of  Freeborn  county.  In  the  absence  of  actual 
outcrops  of  rock  within  the  county,  there  are  still  some  evi- 
dences of  the  character  of  the  rock  that  underlies  the  county, 
in  the  nature  and  position  of  the  drift  materials.  There  is, 
besides,  a  shaft  that  has  struck  the  Cretaceous  iu  the  north- 
western portion  of  the  county,  in  exploration  for  coal. 

Although  the  drift  is  heavy  it  lies  in  such  positions  that  it 
shows  some  changes  in  the  surface  of  the  bed  rock.  It  is  a 
principle  pretty  well  established  that  any  sudden  great  alter- 
nation in  the  rock  from  hardness  to  softness,  as  from  a  heavy 
limestone  layer  to  a  layer  of  erosible  shales,  or  from  shales 
to  more  enduring  sandstone,  each  stratum  having  a  consid- 
erable thickness,  is  expressed  on  the  drift  by  changes  from  a 
rough  and  rolling,  more  or  less  stony  surface  to  a  fiat  and 
nearly  smooth  surface,  or  vice  versa.  It  sometimes  happens 
that  the  non-outcropping  line  of  superposition  of  one  impor- 
tant formation  with  another,  either  above  or  below,  can  be 
traced  across  a  wide  tract  of  drift  covered  country  by  fol- 
lowing up  a  series  of  gravel  kuolls  or  ridges  that  accompany 
it,  or  by  some  similar  feature  of  the  topography.  Again, 
the  unusual  frequency  of  any  kind  of  rock  in  the  drift  at  a 
certain  place,  especially  if  it  be  one  not  capable  of  bearing 
long  transportation,  is  pretty  good  evidence  of  the  proximity 
of  the  parent  rock  to  that  locality. 

Applying  these  principles  to  Freeborn  county,  we  find 
throughout  the  county  a  great  many  boulders  of  a  hard, 
white,  compact  magnesiau  limestone,  that  have  been  exten- 
sively burned  for  quicklime.  These  attracted  the  attention 
of  the  early  settlers,  and  before  the  construction  of  the 
Southern  Minnesota  railroad  supplied  all  the  lime  used  in 
the  county.  Although  these  boulders  are  capable  of  baing 
transported  to  a  great  distance,  their  great  abundance  points 
to  the  existence  of  the  source  of  supply  in  the  underlying 
bed-rock.  la  the  drift  also  are  frequently  found  pieces  of 
lignite,  or  Cretaceous  coal,  which  cannot  be  far  transported 
by  glacier  agencies.  This  also  indicates  the  existence  of  the 
-Cretaceous  lignites  in  Freeborn  couuty.  In  regard  to  changes 
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in  the  character  of  the  natural  surface,  we  seen  a  evenly  flat 
and  prairie  surface  in  the  western  tier  of  towns,  and  in  the 
soatheastem  part  of  the  county,  and  a  hilly  and  gravelly 
tract  of  irregular  shape  in  the  central  portion.  There  are 
two  ridges  or  divides,  formed  superficially  of  drift,  that 
occur  in  the  central  part  of  the  county,  one  north  of  Albert 
Lea,  and  the  other  south  of  it,  separated  about  eleven  miles, 
as  shown  by  a  series  of  elevations  from  a  preliminary  R.  R. 
survey  by  Mr.  Wm.  Morin.  already  mentioned.  What  may 
be  their  direction  at  points  further  removed  from  Albert 
Lea  it  is  not  possible  to  state  with  certainty,  but  on  one  side 
they  seem  to  trend  toward  the  NW.  Indeed  there  seems  to 
be  an  NW.  and  SE.  trend  to  the  surface  features  of  Free- 
born county  generally.  Such  rough  surfaces,  and  especially 
the  ridges  of  drift,  are  more  stony  and  gravelly  than  the  flat 
portions  of  the  county.  They  mark  the  location  of  great 
inequalities  in  the  upper  surface  of  the  underlying  rock, 
the  exact  nature  of  which  cannot  be  known. 

In  addition  to  these  general  indications  of  the  character 
of  the  rock  of  the  county,  the  shaft  sunk  for  coal  at  Freeborn, 
reveals  the  presence  of  the  Cretaceous  in  that  portion  of  the 
county,  and  examinations  of  the  nearest  exposures  in  the 
neighboring  county  of  Iowa,  disclose  the  Hamilton  limestone 
of  the  Devonian  age.  This  limestone  is  exactly  like  that  found 
so  abundantly  in  the  form  of  boulders  in  Freeborn  county.  As 
the  general  direction  of  the  drift  forces  was  towards  the 
south,  and  as  the  strike  of  the  Hamilton  in  Iowa,  according 
to  Dr.  C.  A.  .White  (see  his  map  of  the  geology  of  Iowa, 
Final  Report,  1870)  is  toward  the  N.  W.,  there  is  abund- 
ant reason  for  concluding  that  that  fonnation  also  extends 
under  Freeborn  eoxinty.  The  preliminary  geological  map 
of  the  state  of  Minnesota,  published  in  1872,  indicates 
Freeborn  county  almost  entirely  underlain  by  the  Devon- 
ian, the  only  exception  being  in  the  northwestern  corner. 
How  much  further  toward  the  N.  W.  these  limestone  boul- 
ders can  l>e  traced  with  equal  abundance,  the  explorations 
of  the  survey  have  not  yet  revealed.  The  Devonian  does 
not  certainly  cross  the  Minnesota  river.  Yet  in  McLeod 
county,  which  lies  in  the  line  of  strike  of  the  Devonian  of 
Iowa  and  Freeborn  county  toward  the  N.W.,  on  the  oppo- 
site side  of  the  Minnesota  river,  the  same  limestone  boul- 
ders are  very  abundant,  some  being  so  large  as  to  have  been 
reputed  rock  in  situ,  and  quarried  as  such  till  exhausted. 
The  northwestern  corner  of  Freeborn  county  has  been  re- 
garded as  underlain  by  a  limestone  of  the  age  of  the  Nla- 
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gara,  belon^ng  to  the  Upper  SiluriaD,  that  formation  in  the 
Northwest  coming  directly  below  the  limestooes  ol  the  De- 
voniaa.  That  may  be  correct ;  but  it  is  certain  that  there  is 
in  the  neighborhood  of  Freeborn  an  area  of  the  Cretaceous, 
which  must,  in  that  case,  overlie  the  Silurian  limestones. 
This  Cret£bceous  area  is  believed  to  extend  north  and  south 
asross  the  vest  end  of  the  county,  and  to  be  roughly  coin- 
cident with  the  flat  and  prairie  portion  in  the  western  part 
of  the  county,  in  which  case  it  always  overlaps  the  Devonian. 

Explorations  for  coal. 

In  common  with  many  other  places  in  southern  Minne- 
sota, Freeborn  township,  in  the  northwestern  corner  of  this 
county,  has  furnished,  from  the  drift,  pieces  of  Cretaceous 
lignite  that  resemble  coal.  These  have,  in  a  number  of  in- 
stances, incited  ardent  expectations  of  coal,  and  led  to  the 
outlay  of  money  in  explorations.  Such  pieces  are  taken  out 
in  digging  wells.  The  opinion  seems  to  grow,  in  a  commu- 
nity where  such  fragments  are  found,  that  coal  of  the  Car- 
boniferous age  exists  in  the  roclis  below.  In  sinking  a  drill 
for  an  artesian  well,  at  Freeborn  village,  very  general  atten- 
tion was  directed  to  the  reported  occurrence  of  this  coal  in 
a  regular  bed,  in  connection  with  a  "slate  rock,"  This  lo- 
cality was  carefully  examined,  and  all  the  information  was 
gathered  bearing  on  the  subject  that  could  be  found.  The 
record  of  the  first  well  drilled  is  given  below,  as  reported  by 
the  gentleman  who  did  the  work  : 

1.  Soil  and  subeoll,  claj 15  feet. 

2.  Blue  clay :16  feet. 

3.  "Conglomerated  rock,"  (had  to  drill) 2  t aches. 

t.    Sand  and  water 5  feet. 

5.  Fine  clay,  taueh,  hard  to  drill,  with  gravel  aud 

limestone  pebblee 60  feet. 

6,  Sand  and  w»l«r 4  inches. 

1:  ::S™!';:>«b.wo»uc„u..  l::::::::;::.JS,„„„ie. 

Total  depth 127  feet,  10  Inches 

This  indication  of  coal  induced  the  drilling  of  another 
well,  situated  100  feet  distant,  toward  the  N.  E.  In  this  the 
record  was  as  follows,  given  by  the  same  authority  : 

1.  Soil  and  subsoil,  clay 15  feet. 

2-  Blue  clay 33  feet. 

3.  "OoDglomerated  rock" Zinches. 

4.  Saod  with  water,  and  pieces  of  coal 12  feet. 

Total  depth 60  feet  2  inches 
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When  the  drill  here  had  reached  the  '  'conglomerated  rock" 
it  was  supposed  to  have  reached  the  "slate  rock,"  No.  7  of 
the  previous  section.  The  amount  of  coal  in  the  sand  of 
No.  4  was  also  enough  to  cause  it  to  be  taken  for  No.  3 
of  the  previous  section.  Hence  the  boring  was  stopped; 
and  having  thus  demonstrated  the  existence  of  a  coal-bed, 
to  the  satisfaction  of  the  proprietors,  the  enterprise  was 
pushed  further  in  the  sinking  of  a  shaft.  In  sinking  this 
shaft  water  troubled  the  workmen  so  that  at  35  feet  it  had 
to  be  abandoned. 

Three  quarters  of  a  mile  north  of  these  drills  a  shaft  was 
sunk  57  feet,  but  not  finding  the  coal  as  expected,  according 
to  the  developments  of  the  last  section  above  given,  the  ex- 
plorers stopped  here.  lu  this  shaft  the  overseer  reports  the 
same  strata  passed  through  in  the  drift  as  met  with  in  the 
first  well  drilled,  but  the  so  called  "conglomerated  rock" 
was  met  at  a  depth  of  45  feet.  The  sand  below  the  '  'con- 
glomerated rock''  here  held  no  water,  but  was  full  of  fine 
pieces  of  coal.  Before  sinking  the  shaft  at  this  place  a  drill 
was  made  to  test  the  strata.  These  being  found  "all  right" 
the  shaft  was  begun.  In  that  drill  gas  was  first  met.  It 
rose  up  in  the  drill  hole,  and  being  ignited  it  fiamed  up  8  or 
10  feet  with  a  roaring  sound.  The  shaft  was  so  near  the 
drill  hole  that  it  drew  off  the  gas  gradually,  allowing  the 
intermixture  of  more  air,  thus  preventing  rapid  burning. 
From  this  place  the  exploration  was  redirected  to  the  first 
situation,  where  another  shaft  was  begun.  This  was  in  search 
for  the  '-lower  rock,"  so  called,  or  the  "slato  rock"  sap- 
posed  to  overlie  the  "coal."  Here  they  went  through  the 
same  materials,  shutting  oft  the  water  in  the  five  foot  sand- 
bed,  and  60  feet  of  fine  clay,  when  water  rose  so  copiously 
from  the  second  sand-bed  (No.  6  of  the  first  section  given) 
as  to  compel  a  cessation  of  the  work.  In  this  shaft  were 
found  small  pieces  of  the  same  coal,  all  the  way.  These 
pieces  had  sharp  corners  and  fresh  surfaces.  The  total  depth 
here  was  106  feet,  and  the  water  seems  to  have  been  im- 
pregnated with  the  same  gas  as  that  which  rose  in  the  drill 
at  the  point  three-fourths  of  a  mile  distant.  Such  water  is 
also  found  in  the  well  at  the  hotel  in  Freeborn.  With  sugar 
of  lead  it  does  not  present  the  reactions  for  sulphuretted 
hydrogen,  and  the  gas  is  presumed  to  be  carburetted  hy- 
drogen. 

This  account  of  explorations  for  coal  is  but  a  repetition 
of  what  has  taken  place  in  numerous  instances  iu  Minnesota. 
The  Cretaceous  lignites  have  deceived  a  great  many,  and 
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considerable  exspeose  has  been  needlessly  incurred  in  f  ruit- 
loBS  search  for  good  coal.  In  the  early  discovery  of  these 
lignites  some  exploration  and  experimentation  within  the 
limitsofthestate  were  justifiable,  but  after  the  teats  that  have 
already  been  made  it  can  pretty  Confidently  be  stated  that 
these  lignites  are  at  present  of  no  Jcnown  economical  value. 
This,  not  in  ignorance  of  the  fact  that  they  will  burn,  or  that 
they  contain,  in  some  porportion,  ail  the  valuable  ingredients 
that  characterize  coal  and  carbonaceous  shales,  but  in  the 
light  of  the  competing  prices  of  other  fuels,  the  cost  of  min- 
ing them,  and  the  comparative  inferiority  of  the  lignites 
themselves.  If  they  were  situated  in  Greenland  they  would 
probably  be  pretty  thoroughly  explored,  and  extensively 
mined,  and  even  there  they  would  have  a  powerful  competitor 
in  the  oil  there  in  use.* 

The  drift. 

This  deposit  covers  the  entire  county  and  conceals  the 
rock  from  sight.  It  consists  of  the  usual  ingredients,  but 
varies  with  the  general  character  of  the  surface.  In  rolling 
tracts  it  is  very  stony  and  has  much  more  gravel.  In  fiat 
tracts  it  is  clayey.  It  everywhere  contains  a  great  many 
boulders,  and  these  are  shown  abundantly  along  the  beaches 
of  the  numerous  lakes  of  the  county.  The  frequency  of  lime- 
stone boulders,  and  their  eignificance,  have  already  been 
mentioned.  Thousands  of  bushels  of  lime  have  been  made 
from  such  loose  boulder  masses,  mainly  gathered  about  the 
shores  of  the  lakes. 

In  general  the  drift  in  Freeborn  county  consists  of  a  gla- 
cier hardpan,  or  unmodified  drift.  Yet  in  some  places  the 
upper  portion  is  of  gravel  and  sand  that  show  all  the  effects 
of  running  water  in  violent  currents.  The  beds  here  are 
oblique,  and  subject  to  sudden  transitions  from  one  material 
to  another.  At  Albert  Lea  the  following  section  was  ob- 
served. It  occurs  i  ust  west  of  the  center  of  town.  It  cov- 
ers eight  feet  perpendicular,  and  eight  feet  E.  and  W. 

•See  the  second  aoDual  rei»ort,  pp.  1ST  aod  SOI. 
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Section  in  the  drift  at  Albert  Lea. 


Explanations. 

1.  Earth  and  Boil,  gravelly  below 20iDChes. 

2.  Oravel,  uDstratifled,  with  ciiDsiderable  limestone dinchen. 

3.  Stratlded  gravel ]8  iDcbes. 

4.  Regular  strata  of  coarse  KraveJ 2  feet. 

5.  Uostratlfled 

6.  Fine  sand,  seen 2feet. 

In  a  gravel  bank  at  Albert  Lea,  according  to  Mr.  William 
Morin,  the  jawbone  of  a  mastodon  was  found,  a  number  of 
years  ago.  It  was  sent  to  St.  Paul,  and  is  supposed  to  be 
preserved. 

The  average  thickness  of  the  drift  in  Freeborn  county- 
would  not  vary  much  probably  from  100  feet. 

In  the  survey  of  the  county  considerable  attention  was 
paid  to  the  phenomena  of  common  wells,  with  a  view  to 
learn  the  nature  and  thickness  of  this  deposit,  and  the  fol- 
lowing list  is  the  result  of  notes  made  : 

Wells  of  Freeborn  county. 

Grood  water  is  generally  found  throughout  the  county,  in 
the  drift,  at  depths  less  than  80  feet;  but  some  deep  wells 
that  occur  within  the  Cretaceous  belt,  in  the  western  part  of 
the  county,  are  spoiled  by  carburetted  hydrogen.  This 
must  rise  from  carbonaceous  shales  in  the  Cretaceous,  and 
indicates  the  extent  of  that  formation.  Much  of  the  infor- 
mation contained  in  the  following  tabulated  list  of  wells  was 
obtained  by  W.  A.  Higgins,  well  borer,  of  Albert  Lea :  ~ 
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Owoer's  Hams. 


Junes  Hanson. . 

F.  D.  Drake 

O.  O.  Wescott... 
D,  C.Taylor  .... 
0«0.  Snydar   '- 


A.M.Ttlgt 

H.U.Foot. 

John  Ueleuder. . . , 

L.O.Taylor 

Wni.Comslock.... 

Ohas.  Ayere. 

John  AjSM 

T,  A.  Soutowick,, 


Sec',  13,  Freeborn. 

By  ran,  Wiueoa. 


r.  cor.  Freeborn. 


O.W.  Levins... 
H,  Roirell  .... 
W.W.Oarglll.. 


Dr.  A.<<.  Weds< 
W.O.  Lincoln.. 
Prank  Hall 


Albert  Lea. 


C.M.Albert  Let 


SO.Qood. 

42     '■ 

GO  Oarbnretted 

DO 

H|ao[t. 

'  "  irba retted 

Garb  ore  tt«d 


lu.of  coalatsert. 
D&l  In  blue  clay, 
ter.  mtt  water 
ces  of  Doal. 


[stonea  and  grav.. 
tian;  at  first bnngloi 

Found  pieces  ol coal  In 


Not  good. 
Good. 


rlj  art 


Water  In  qulckau 


Id  grarel.  [blue  olay. 

HqihII  bed  ol  gravel  In  bl.is 

gravel  helow  blue  clay. 

Struolc  blaok  clay,  no 
Ulckanorarlt.  [olay. 
In  very  fine  blue  samly 
"Yellow  clay"  all  the  way, 
Yeift  bluDcly.tbeu  gravel 
Qravel  and  sand,  water  In 

Water  In  gravel,  [on  rock, 
Orav'ly  cry.  flue  sandy  cly 
Water  in  green  sand. 

Qravel  and  saod,  tben  q'k' 

In  gravel. 

Drfrt  olHj.  water  In  gravel 
"Tastes  like  kerosene." 
Clay  only. 


In  Bome  wells  at  Albert  Lea  a  muck  is  struck,  and  such 
wells  afford  a  water  that  is  unfit  for  use.  This  muck  is 
reported  to  contain  sticks,  and  is  about  38  or  40  feet  below 
the  surface.  It  may  indicate  a  former  bed  of  the  river,  or 
an  interglacial  marsh,  as  Mr.  James  Qeikie  has  explained  in 
Scotland.  (See  "The  Great  Ice- Age.")  It  is  by  some 
called  slush,  and  seems  not  to  uniformly  hold  sticks  and 
leaves,  bilt  to  be  rather  a  flne  sand  of  a  dark  color.  The 
■well-diggers  call  it  quicksand.  This  indicates  that  it  is  either 
a  bed  of  Cretaceous  black  clay,  arenaceous,  or  Cretaceous  de- 
bris. Dr.  Wedge,  of  Albert  Lea,  thinks  the  site  of  the  city 
was  once  covered  by  a' lake,  and  that  this  slush  was  its  sedi- 
ment; and  that  the  overlying  gravel,  which  is  about  38  feet 
thick,  has  since  been  thrown  on  to  it  by  a  later  force,  per- 
baps  by  currents.     There  is  no  doubt  that  the  overlying 
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gravel  was  thus  deposited,  those  curreDcs  being  derived  from 
the  ice  of  a  retiring  glacier. 

Wells  at  Geneva  are  generally  not  over  20  feet  in  depth 
They  also  pass  th-ough  a  gravel  that  overlies  a  quicksand. 
This  village  it  situated  with  reference  to  Geneva  lake  as 
Albert  Lea  is  with  reference  to  Albert  Lea  lake,  both  being 
at  the  northern  extremities  of  those  lakes.  The  phenomena 
of  wells  at  the  two  places  are  noticeably  similar,  and  in  the 
same  way  different  from  the  usual  phenomena  of  wells  . 
throughout  the  county. 

At  Albert  Lea. 


It  would  seem  that  the  history  of  the  drift  at  Albert  Lea 
was  repeated  at  Greneva.  These  villages  being  both  situated 
at  the  northern  end  of  lake  basins,  are  probably  located 
where  preglacial  lakes  existed.  On  all  sides,  both  about 
Albert  Lea  and  Geneva,  the  usual  drift  clay,  hard  and  blue, 
is  met  in  wells,  and  has  a  thickness  of  about  100  feet. 

Material  resources. 

In  addition  to  the  soil,  Freeborn  county  has  very  little  to 
depend  on  as  a  source  of  material  prosperity.  As  already 
stated,  there  is  not  a  single  exposure  of  the  bed-rock  in  the 
county.  All  building  stone  and  quicklime  have  to  be  im- 
ported. The  former  comes  by  the  Southern  Minnesota  R, 
R.  from  Lanesboro  and  Fountain,  in  Fillmore  county,  though 
it  is  very  likely  that  the  Shakopee  stone  from  Mankato  will 
also  soon  he  introduced.  The  tatter  comes  from  Iowa, 
largely,  (Mason  City  and  Mitchell),  and  from  the  kilns  at 
Mankato  and  Shakopee.  Some  building  stone  is  also  intro- 
du'-ed  into  the  eastern  part  of  the  county  from  the  Cretaceous 
quarries  at  Austin. 

lAme.  — At  Twin  Lake  three  or  four  thousand  bushels  of  lime 
have  been  burned  by  Mr.  Carter  from  boulders  picked  up  round 
the  lake  shores.  This  lime  sold  for  75  cents  per  bushel.  It 
was  a  very  fine  lime,  and  purely  white.     The  construction 
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of  the  railroad  put  a  stop  to  his  profits,  as  the  Shakopee  lime 
coald  then  be  introduced  and  sold  cheaper.  The  boulders 
burned  were  almost  entirely  of  the  same  kind  as  those  that 
are  so  numerous  in  McLeod  county.  They  are  fine,  close- 
grained,  nearly  white,  on  old  weathered  surfaces,  and  of  a 
dirty  cream  color  on  the  fractured  surfaces.  They  very 
rarely  show  a  little  granular  or  rougher  texture,  like  a  mag- 
nesian  .limestone,  though  this  grain  is  intermixed  with  the 
closer  grain.  They  hold  but  few  fossils.  There  are  a  few 
impressions  of  shells,  and  by  some  effort  a  globular  mass  of 
a  coarse  favositoid  coral  was  obtained. 

Besides  the  above,  which  are  distulnguished  as  "white 
limestone,"  there  are  also  a  few  bluish-green  limestone  boul- 
ders. One  of  these,  which  now  lies  near  Twin  Lake,  is 
about  7  feet  long,  by  5  or  6  feet  broad,  its  thickness  being  at 
least  2^  feet  It  has  been  blasted  into  smaller  pieces  for 
making  quicklime,  but  nearly  alt  of  it  yet  lies  in  its  old  bed, 
the  fragments  being  too  large  to  be  moved.  This  stone  is 
also  very  close  grained.  It  is  heavier  than  the  other  and 
more  evidently  crystalline.  It  holds  small  particles  of  pyr- 
ites. It  is  not  porous,  nor  apparently  bedded.  On  its 
outer  surface  it  looks  like  a  weathered  diorite,  and  it  would 
be  taken,  at  a  glance,  for  a  boulder  oF  that  kind.  It  is  said 
to  make  a  very  fine  lime.  Several  hundred  bushels  of  lime 
were  formerly  burned  at  Geneva. 
Brick. — At  Albert  Lea  the  following  persons  make  brick  : 
George  Broughton.  Wm.  Cook.  (G.  C.  Dillingham,)  Hub- 
bell  Manly,  (one  and  a  half  miles  N  of  Albert  Lea;  has 
made  none  in  four  years. )  These  all  make  what  is  known 
as  "slop  brick,"  i.  e.,  they  handle  and  dry  them  after  mix- 
ing in  water,  without  the  use  of  sand.  The  latter  method 
(with  sand)  is  much  quicker  and  pleasanter,  but  in  the  use 
of  the  brick  there  is  not  much  choice  between  the  methods. 
At  Boughton's  the  brick  are  red.  The  clay  used,  which  is 
about  five  feet  below  the  surface,  is  fine  and  of  a  yellowish 
ashy  color.  It  is  underlain  by  gravel.  The  clay  itself 
locally  passes  into  a  sand  that  looks  like  "the  bluff."  At 
other  places  it  is  a  common,  fine  clay-loam,  with  a  few  gravel- 
stones.  There  is  but  little  deleterious  to  the  brick  in  the 
clay,  although  some  of  the  brick  are,  on  fractured  surfaces, 
somewhat  spotted  with  poor  mixing,  and  with  mcksses  of 
what  appear  like  coilcretions.  The  clay  itself  is  apparently 
massive,  but  it  is  really  indistinctly  bedded,  rarely  showing 
a  horizontal  or  oblique,  thin  layer  of  yellow  sand.  Mr. 
Boughton  sells  brick  at  ten  or  twelve  dollars  per  thousand. 
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His  yard  has  only  been  running  the  past  summer,  but  has 
turned  out  200,000.  They  have  been  used  in  Albert  Lea, 
and  by  the  farmers  arouad.  Oak  wood  costs  from  five  to  six 
dollars  per  cord. 

The  yard  of  Mr.  Cook  also  furnishes  red  brick.  He  uses 
the  same  stratum  of  fine  clay  overlain  by  the  same  yellowish 
sandy  clay  or  loam.  The  clay  here  shows  to  better  advant- 
age and  is  plainly  bedded.  It  contains  sticks,  the  Jargest 
observed  being  a  little  over  half  an  Inch  in  diameter.  These 
sticks  are  plainly  endogenous  in  cellular  structure,  but  have 
a  bEirk.  They  are  not  oxydized  so  as  to  be  brittle,  but  are 
flexible  still,  with  small  branches  tike  rootlets  hanging  to 
them.  IV  is  uncertain  whether  they  belong  to  the  deposit, 
or  are  the  roots  of  vegetation  that  grew  on  the  surface  since 
the  drift.  There  are  no  boulders  of  any  size  in  the  drift 
just  here;  but  a  few  granitoid  gravel-stones.  The  aspect 
generally  indicates  that  this  clay  has  a  local  character  largely, 
but  no  outcropping  beds  can  be  found  in  the  neighborhood. 
Mr.  Cook  has  made  this  year  (1874)  250,000  brick.  The 
yard  has  been  running  five  years.  Brick  here  sell  for  $1.30 
per  hundred  as  they  come  from  the  kiln,  or  J10.25  per 
thousand.  Hard  brick  from  the  arch  sell  at  $1.50  per  hun- 
dred. The  brick  here  seem  to  show  a  little  more  lime,  but 
they  are  well  made  and  well  burned. 

Brick  were  formerly  made  at  Geneva,  and  at  a  point  about 
2i  miles  eaf.t  of  that  place.  At  Geneva  the  clay  was  taken 
from  the  bank  of  Allen  creek,  about  18  inches  l>elow  the 
surface.  It  was  a  drift  clay,  with  small  pebbles.  That 
used  2i  miles  east  of  Geneva  was  of  the  same  kind.  In 
both  places  sand  had  to  bo  mixed  with  the  clay.  About 
Geneva  sand  is  abundant,  taken  from  the  gravel  and  sand 
knolls,  and  from  the  banks  of  the  creek. 

Peat. — In  Freelwrn  county  there  is  an  abundance  of  peat. 
The  most  of  the  marshes,  of  which  some  are  large,  are  peat- 
bearing.  In  this  respect  the  county  differs  very  remarka- 
bly from  those  in  the  western  portion  of  the  same  tier  of 
counties  which  were  specially  examined  for  peat,  in  the  sea- 
son of  18(3,  and  which,  being  entirely  destitute  of  native 
trees,  are  most  in  need  of  peat  for  domestic  fuel. 

The  peat  of  the  county  is  generally  formed  entirely  of 
herbaceous  plants,  though  the  marshes  are  often  in  the  midst 
of  oak-openings.  The  peat-moss  constitutes  by  far  the 
larger  portion.  There  is  no  observed  difference  in  peat -pro- 
ducing qualities  between  the  marshes  of  the  prairie  districts 
and  those  of  the  more  rolling  woodland  tracts  of  the  country. 
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At  Alden  village,  in  tbe  midst  of  the  open  prairie,  the 
peat  of  a  large  marsh  rose  to  tbe  surface  and  floated,  when, 
for  certain  purposes,  the  marsh  was  flooded.  The  water 
now  stands  ten  feet  deep  below  tbe  floating  peat,  which  is 
about  three  feet  thick. 

At  Freeborn  peat  is  now  being  taken  out  on  John  Scovill's 
land.  Here  it  is  eight  feet  thick,  two  rods  from  the  edge, 
and  it  is  probably  much  thicker  toward  the  center  of  3ie 
marsh.  That  below  the  surface  of  the  water  now  standing 
in  the  drain  is  too  pulpy  to  shovel  out;  and  after  being 
dipped  out  and  dried  on  boards,  it  is  cut  into  blocks  and 
hauled  to  town.  That  above  tbe  water  is  more  fibrous,  and 
can  be  taken  out  with  a  spade  in  convenient  blocks.  Yet 
the  level  of  the  water  varies,  and  that  datum  is  not  constant. 
It  appears  as  if  there  was  here  a  stratum  of  more  fibrous 
peat  that  separates  from  the  lower,  about  20  inches  t^ick, 
and  floats  above  it  at  certain  times.  In  the  peat  at  this  place 
a  sound  elk  horn  was  taken  out  at  the  depth  of  6  feet 

There  is  a  large  peat  marsh  in  sec.  11,  Hay  ward,  owned 
by  non-residents. 
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REPORT  ON  THE  GEOLOGY  OF 
MOWER  COUNTY. 


Situation  and  area. 


This  county  borders  on  the  state  of  Iowa.  It  is  bounded 
west  by  Freeborn  county,  north  by  Dodge  and  Olmsted, 
and  east  by  Fillmore.  It  has  Mitchell  county  on  the  south, 
in  Iowa.  Its  shape  is  very  nearly  that  of  a  rectangle,  (5 
towns  east  and  west,  and  4  towns  north  and  south),  but  it 
lacks  the  northern  line  of  sections  in  the  northeast,  across 
two  towns.  These  sections  were  set  oS  to  Olmsted  county 
when  Austin  was  made  the  county  seat.  It  has,  therefore, 
about  708  square  miles,  or  more  exactly,  455,204.81  acres, 
accordlDg  to  the  records  of  the  State  land  ofBce. 

Natural  drainage. 

The  Cedar  river  crosses  this  county  from  north  to  south, 
through  the  western  line  of  towns,  its  point  of  exit  being 
exactly  south  from  its  point  of  entrance.  Its  chief  tributa- 
ries from  the  east  are  Dobbin's  creek.  Rose  creek.  Otter 
creek  and  Robert's  creek.  Prom  the  west  it  receives  Or- 
chard creek  and  Turtle  creek.  Thus  the  whole  of  the 
western  half  of  the  county  is  drained  into  the  Mississippi, 
through  Iowa.  The  southeastern  portion,  also,  is  drained 
toward  the  south,  through  the  sources  of  the  Little  CSedar, 
the  Wapsipinicon  and  the  Upper  Iowa  rivers.  The  north- 
eastern portion  of  the  county  is  drained  by  the  head  waters 
of  the  Root  river  toward  the  north  and  east.  This  river 
flows  eastward  through  Fillmore  and  Houston  counties,  into 
the  Mississippi  near  La  Crosse.  The  divide  between  streams 
running  north  and  those  running  south  crosses  Mower 
county  from  SB.  to  NW.  nearly  through  the  center,  and 
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includes  some  of  the  highest  land  in  that  portion  of  the  state. 
The  highest  point  in  the  connty,  on  the  Southern  Minne- 
sota E.  R,  is  in  sec.  13,  T.  103,  R.  16  W.,  and  that  is 
788  feet  above  Mississippi  at  Grand  Crossing,  or  1352  feet 
above  tide  water. 

These  streams  are  all  small,  and  some  of  them  become 
nearly  dry  during  the  summer.  Some  of  them  furnish 
water  power  at  a  number  of  places.  This  has  been  im- 
proved on  the  Upper  Iowa  at  Le  Roy,  and  on  the  Cedar  at 
Ramsey,  Austin,  and  at  several  places  below  Austin,  in  the 
construction  of  flouring  mills. 

Surface  features. 

The  county  is  distinctively  one  of  prairie,  yet  has  a  con- 
siderable timber  along  the  streams.  This  is  particularly  the 
case  along  the  Upper  Iowa  in  the  southeastern  part  of  the 
county,  along  the  eastern  tributaries  of  the  Root  in  Frank- 
ford,  and  along  the  Cedar  crossing  the  whole  width  of  the 
county.  There  is  is  also  an  important  tract  of  timber  in 
Nevada  township.  The  highest  portions  of  the  county  are 
entirely  destitute  of  trees.  They  consist  of  a  wide  expanse 
of  undulating  prairie.  The  southern  towns  of  Lyle,  Nevada 
and  Adams  may  be  characterized  as  flat.  The  same  is  true 
of  the  most  of  the  supposed  Cretaceous  area.  The  summit  of 
the  principal  NE.  and  SE.  watershed  is  formed  by  the  Lower 
Devonian,  with  the  strilce  of  which  it  substantially  cor- 
responds. Toward  the  east  from  this  summit  the  valleys 
of  the  streams  running  in  that  direction  have  been  deeply 
cut  out,  yet  not  revealing  any  rock.  They  are  wide,  and 
their  natural  scenery  is  often  very  fine,  as  the  view  of  the 
low  expanse,  wooded  more  or  less,  first  appears  before  ihe 
traveler.  The  western  portion  of  the  county  is  considera 
biy  below  the  central  and  eastern.  This  is  owing  to  the 
valley  of  the  Cedar,  the  effect  of  which  is  felt  over  a  wide 
belt,  in  depressing  the  general  level.  The  following  points 
of  elevation  above  the  ocean  are  derived  from  the  profile  of 
the  Southern  Minnesota  R.  R.  by  O.  D.  Brown,  engineer: 

QniDdUeadow,  [sec.  14,  T.  103,  B.  15) 1325  feet. 

Sec.  13,  T.  103,  R.  16 1402  feet. 

Ramsey,  (grade  of  the  Milwaukee  &  St.  Pauls.  R.] 123:!  feet.* 

Hay  ward i 1240  feet. 

•In  thereirart  torlSTZ  tblscn>SBlaglaRlveaatt93IeetftboTe  tbeHlsaisalpplrlrer 
at  La  Crosse,  tbe  datum  line  of  tbe  S.  U.  K.  E.  on  the  autborlty  of  chief  euirlnser 
H.  W.  Holley.    Addlngellfeet  makes  1£V7  feet  for  Its  bight  above  the  ooean. 
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Tbe  following  were  derived  from  the  Milwauke  &  St. 
Paul  R.  R„  through Angst,  chief  engineer: 

Madison 1127  feet. 

Bamser 1093  feet. 

Lyie imSfeet. 

The  following  minntes,  touching  the  surface  features,  are 
hased  on  an  examination  of  the  township  plats  of  the  gov- 
ernment surveys,  on  record  in  the  land  office.  The  county 
was  surveyed  in  1853.  There  is  not  a  lalie  of  any  impor- 
tauce  in  the  county,  and  hut  few  marshes. 

Le  Ray.     (101,14)— East  half. 

The  Upper  Iowa  river  crosses  diagonally  the  southern 
portion  of  this  town,  and  introduces  a  belt  of  undulating 
and  more  or  less  timt>ered  land,  about  two  miles  in  width. 
Borne  of  the  thiciiets  are  very  dense,  but  generally  the  tim- 
ber is  scattering.  The  remainder  of  the  town  is  prairie, 
with  a  large  slough  covering  portions  of  sees.  5  and  8. 
There  is  a  "second  bottoms"  noted  in  sec.  18,  and  John 
Priest's  house  in  sec.  86.    Magnetic  variation  9°  12'  to  10°. 

Bennington.    (102,14. ) 

In  the  center  of  this  town  is  one  of  the  sources  of  the 
Root  river,  a  Y-shaped  slough,  with  an  outlet  toward  the 
east  The  whole  town  is  prairie.  Mag.  var.  9°  15 '  to  12° 
30 ',  the  former  in  sec.  6,  the  latter  in  sec.  3. 

Franl(S<yrd.    (103,14.) 

This  town  is  about  equally  divided  between  prairie  and 
openings,  tbe  former  being  the  8W.  portion  and  the  latter 
the  NE.  portion.  The  timber  is  generally  small,  and 
often  scattering.  There  is  a  marsh  in  sec.  9,  and  settle- 
ment was  begun  in  NE.  corner  of  sec.  1.  Mr.  L.  Patchin, 
of  Frankford,  was  one  of  the  first  settlers.  Mag.  var.  7° 
(in  sec.  7)  to  12°  15'  (in  sec.  36.) 

Racine.     (104,14.) 

There  is  a  belt  of  openings,  and  undulating '  land  along 
the  southern  line  of  this  town,  caused  by  the  tributaries  of 
the  Root  river,  and  other  areas  of  sparse  timber  and  brush  in 
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sees.  10.  8  ancii  7,  but  the  greater  portion  is  ot  prairie.  It 
contains  but  little  marsh.  Var.  6°  57' to  11°  15'.  Mr.  J. 
McQuillan  was  the  earliest  settler  iu  Kacine.  The  same 
year  Mr.  Li.  Patching  settled  at  Frankford  and  laid  out  the 
village. 

Le  Bffy.     {101,15)— West  half. 

This  town  consists  almost  entirely  of  prairie.  The  Up- 
per Iowa  river  in  the  eastern  portion  introduces  some  diver- 
sity of  surface,  and  some  timber.  There  is  also  a  small  area 
of  similar  land  in  the  NW.  comer  of  the  town.  The  head- 
waters of  the  Wapsipinicon  are  in  sec.  32,  and  drain  a  long, 
narrow  marsh,  that  extends  two  miles  further  north.  The 
most  of  this  town  is  prairie  land.     Mag.  var.  8°  34' to  9° 


Clayton.     (102,15  ) 

This  is  a  high  prairie  town,  the  drainage  from  it  being  to 
the  SW.  SE.,  and  NE.    Mag.  var.  7°  39'  to  9°  7'. 

Grand  Meadow.    {103,15.) 

-  This  township  is  all  prairie.  There  is  a  slough  with  some 
standing  water  in  sees.  17  and  20.  Several  of  the  high 
tributaries  of  Root  river  drain  the  eastern  portion,  introduc- 
ing but  little  diversity  of  surface.  Mag.  var.  7"  35.  to  8* 
25'. 

Pleasant  Valley.     (104,15.) 

Except  very  small  areas  in  the  NE.  and  NW.  corners  of 
this  town,  it  is  entirely  taken  up  with  excellent  prairie  land. 
Those  exceptions  are  small  tracts  of  undulating  and  brushy, 
or  sparsely  timbered  land,  along  the  tributaries  of  the 
north  fork  of  Root  river.     Var.  7"  50'  to  8"  55'. 

Adams.     (101,16.) 

Through  the  central  and  northeastern  portions  of  this  town 
ran  the  headwaters  of  one  of  the  tributaries  of  the  Cedar 
river,  causing  a  belt  of  diversified  country,  widening  to  the 
nortli,  and  spreading  into  the  northeastern  part  of  the  town. 
Oq  tjie  east  and  west  of  this  belt  is  prairie  land.  Mag.  var. 
8°  48' to  10"  5'. 
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In  the  northwestern  portion  of  this  town  Bose  creek  in- 
troduces the  usual  variety  of  surface  attending  drainage  val 
leys.  Other  areas  of  the  same  are  in  sees.  34  and  86.  The 
rest  is  prairie.     Mag.  var.  7*^  53'  to  9"  18'. 

-     Dexter.    (103,16.) 

The  southern  part  of  this  town  is  diversified  by  Rose 
creek,  otherwise  it  is  a  prairie  with  drainage  to  N.  and 
W.     Var.  7°  25' to  8'^  30'. 

Sargent.     (104,16.) 

This  is  of  prairie,  except  in  the  eastern  portion,  where  the 
valley  of  one  of  the  upper  tributaries  of  Root  river  causes  an 
undulating  belt  witb  some  timber.  This  belt  runs  NE., 
and  is  about  a  mile  wide.     Var.  7"  47'  to  8°  55'. 

Necada.     (101,17.) 

This  town  is  mainly  prairie,  perhaps  one-fifth  of  the  whole 
area,  situated  in  the  eouthweastem  quarter  being  opemngs 
and  more  undulating.     Var.  7°  32'  to  9°  45', 

Wimdon.     (102,  l7.) 

The  southern  and  central  portions  of  this  town  are  prairie 
— a  wide  strip  along  the  west  side,  and  a  narrow  one  along 
the  eastern,  being  more  wooded.  Rose  creek  crosses  it 
from  NE.  to  SW.  It  contains  no  lakes  nor  marshes.  Var. 
7"  24' to  10' 6'. 

Redrock.    (103,17.) 

The  eastern  half  of  this  town  is  prairie,  the  western  half 
openings,  with  small  timber  and  brush.     Mag.  var.  7°  9'  to 

8*59'. 

WalViam.     (104.17.) 

This  town  is  mainly  prairie,  the  only  exception  being 
about  the  streams  in  the  SW.  quarter.    Mag.  var.  7°  35' to 
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Lyle.     (101,18.) 

This  township,  being  crossed  by  the  Cedar,  enjoys  all  the 
variety  of  soil  and  surface,  as  well  as  the  timber  which 
imiformly  accompany  the  principal  drainage  courses.  A 
belt  of  timber  along  the  east  side  of  the  Cedar  crosses  the 
center  of  the  town  from  north  to  south  about  a  mile  in 
width.  The  prairie  on  the  west  side  runs  to  the  very  i-iver. 
A  wet  meadow,  or  slough,  occurs  in  sections  8  and  17,  and 
another  in  see,  2.    Mag.  var.  6°  57'  to  9°  54', 

Austin.     (102,18.) 

The  western  half  of  this  town  is  prairie  reaching  up  to 
the  river.  The  eastern  half  is  more  wooded  and  broken. 
There  is  also  a  patch  of  prairie  in  the  8E.  corner  south  of 
Kose  creek.  Dobbin  and  Nichols  were  early  settlers  in  the 
SE.  corner.  According  to  Mr.  Patchin,  of  Frankford, 
Leveridge,  was  the  earliest  settler  at  Austin.  Mag.  var. 
6°  57' to  9°  42'. 

■Lansing.     (103,18.) 

There  is  a  small  area  of  prairie  in  the  northern  part  of  this 
town,  but  the  most  of  it  nhen  surveyed  was  taken  up  with 
openings  with  scattered  trees  and  brush.  In  the  SW.  quar- 
ter of  the  town  is  a  long  marsh  drained  nnto  the  Cedar. 
It  is  about  three  miles  in  length  and  a  quarter  of  a  mile  wide 
running  SE.     Mag.  var.  7°  9'  to  8°  40'. 

Udolpho.     (104,18.) 

A  belt  of  undulating,  and  more  or  less  timbered,  land 
crosses  this  town  from  N,  to  S.  accompanying  the  east  shore 
of  the  Cedar  river.  It  is  about  two  miles  in  width,  increas- 
ing to  four  miles  in  the  north.  A  small  area  of  similar  land 
is  found  covering  portions  of  sections  30,  81  and  32.  An 
important  marsh  also  occurs  in  sections  27  and  34.  Var.  7" 
35' to  9°  26'. 

Soil  and  timber. 

The  soil  of  Mower  county  is  everywhere  dependent  on  the 
nature  of  the  drift.  The  underlying  rock  has  only  affected 
it  so  far  as  it  may  have  mingled  with  the  general  mass.     It 
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is  bence  primarily  a  gravelly  clay,  that  being  the  character 
of  the  subsoil  throughout  the  cxmnty.  This  gravelly  clay, 
however,  is  not  now  prominently  displayed  as  Qie  immediate 
soil  of  the  surface.  Indeed  the  farmer  in  plowing  rarely 
penetrates  to  it.  It  lies  below  a  rich  loam  usually,  at  depths 
varying  from  zero  to  two  or  three  feet,  or  even  more.  The 
surface  itself,  which  has  resulted  from  it  through  the  agency 
of  the  forces  of  the  atmosphere  and  of  vegetation,  is  of  a 
dark  color,  and  in  general  may  be  designated  a  clayey  loam, 
or  a  sandy  loam,  depending  on  the  nature  and  completeness 
of  the  local  drainage.  In  low  grounds  this  loam  is  thick 
and  of  a  dark  color.  It  is  also  apt  to  be  more  clayey  in  low 
ground  than  it  is  on  the  hillsides  or  slopes  adjoining;  and  on 
high  hills  or  steep  slopes  it  is  thin  or  wanting,  the  wash  of 
the  surface  having  carried  it  into  the  valleys.  Along  streams 
it  often  consists  of  an  arenaceous  loam,  variously  mingled 
with  the  detritus  of  the  flood  plain. 

The  soil  of  the  county  is  everywhere  characterized  by  the 
strengUi  and  fertility  that  the  drift  soils  of  the  northwest  are 
noted  for.  They  are  the  most  reliable  soils  for  all  the  pur- 
poses of  the  farmer  that  are  known.  The  states  that  are 
regularly  and  deeply  buried  in  drift  deposits  are  known  as 
the  best  farming  states  of  the  Union.  Certain  rock-soils, 
endowed  with  unusual  special  qualities,  may  excel  in  the 
production  of  certain  crops,  especially  in  favorable  seasons, 
but  for  general  tillage  they  cannot  compete  with  the  homo- 
geneous drift  soils,  through  which  are  disseminated  the  good 
qualities  of  the  various  rocks  concerned  in  their  production, 
in  the  propoi-tion  that  make  stability  and  diversity  equally 
certain. 

In  the  examination  of  the  county  the  native  varieties  of 
trees  and  shrubs  were  noted,  and  the  following  list  com- 
prises the  species  that  were  seen.  In  respect  to  the  trees  it 
IS  probably  nearly  complete  for  the  county,  bat  there  are, 
doubtless,  other  species  of  shrubs: 

Trees  and  shrubs  of  Mower  county. 

Burr  oak.    Quercua  marcrocarpa  Midix. 

Red  oak.    Quercus  rubra  L.    (Not  full?  identified.) 

AepeD.    Populus  tremuloldea  JKichx. 

American  elm.    Ulmua  amerlcaoa  (Pi.  Clayt.)  Wild. 

Different  specleB  of  willow.  Salix. 

HazelDUt.    Corylus  amerlcana  Walt. 

Sumac.    Bhus  glabra  L. 

Irocwood.    Oetrya  Tirglnlca  Wild. 

Bass.    Tilia  amerlcaaa  L. 
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Elder.    Sam^ucuB  canadensis    L. 

Woirberry.    SjraphorlcarpuB  occldentalls    R.  Br. 

Prickly  gooseberry,    Blbeij  cynosbatl    L. 

Cornel.    Corous  (sp.  ?). 

American  crab.    Fyruscorouarla    L. 

Bed  OB ier  dogwood.    CornuB  Btolooifera    Mkiia. 

Aldpr.    Alnus  Incana     Willd. 

Cottonwood.    Populus  monlllfera    Ait. 

Thornapple.    Crataegus  cocci  nea. 

Wild  plum.    PruQus  amerlcana    lUanh. 

Black  cberiy.    Prunus  scroUoa   Ehr. 

Frost  grape.    Vitia  cordlfolla    Mehx. 

Btttersweet.    Celastrus  scandens    L. 

Black  curraDt.    RIbes  florldum    L. 

Wild  rose.    Rosa  bl&nda    AU. 

Cockspnr  tboFD.    Crata^ue  crus-galll    L. 

Wblteash.    rraxlmuaam-Ticaaa    L. 

Staag-bark  blck'Ty.    Carya  alba    JfuU. 

[At  Lansing,  and  In  the  valley  of  the  Cedar, oae  foot  In  diameter.] 
Sugar  maple.    Acersaccharlnum     Wa^ng. 
BltterDut.    Caryaamara    Null. 
Butternut.    Juglans  cinerea  •!<. 
White  ptne.    PlnusstrobuB    L. 

[Along  the  rocky  banks  of  tbe  streams  in  the  eastern  part  of  bbe 
con  my.] 
Slippery  elm.    Ulmua  fulva    Michx. 
Black  ash.    Fraxlnns  sanibucifolla    Lam. 
High  bush  cranberry.    Viburnum  opulus    L. 
High  blackberry.    Eubus  vlllosus    Ait. 
Cedar-    Junlperus  vlrglniana    L. 

The  geological  utriicture. 

Of  the  older  rocks  the  lower  portion  of  the  Devonian  and 
■  the  upper  portion  of  the  Silurian  are  found  within  the 
county  dipping  towards  the  southwest  The  western  por- 
tion of  the  county  is  known  to  he  immediately  underlain  by 
the  lower  Cretaceous,  without  ascertainable  eastern  limits. 
The  accompanying  geological  map  of  the  county  exhibits 
the  areas  of  these  formations  as  nearly  as  can  be  judged  by 
the  data  known.  The  rock  is  nearly  every  where  hid  by 
tbe  driit  and  for  that  reason  the  actual  positions  of  the  bound- 
aries are  unknown.  It  is  quite  possible,  indeed  probable, 
that  the  Cretaceous  area  extends  further  east,  with  a  broken 
and  very  tortuous  eastern  boundary.  It  occurs  in  counties 
further  east.  In  regard  to  the  separation  between  the  lime- 
stones of  the  lower  Devonian  and  the  Upper  Silurian,  none 
has  yet  heen  discovered.  It  is  simply  known  that  avast 
limestone  formation,  the  upper  part  of  which  lies  under  Free- 
hom  county  next  on  the  west,  extends  also  under  Mower, 
and  appears  conspicuously  along  the  banks  of  the  streams 
in  the  eastern  portion.     No  characteristic  fossils  have  yet 
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been  seen  in  it  in  Mower  county,  bat  those  that  characterize 
the  Hamilton  were  seen  in  it  near  Northwood  in  Iowa.  The 
limestone  seen  at  Le  Roy  is  lithologically  different  from 
that  which  occurs  at  Frankford  and  resembles  the  Hamilton 
seen  at  Northwood.  While  lithological  distinctions  are  not 
■  reliable  always,  especially  after  long  intervals,  yet  at  pres- 
ent this  is  the  only  reason  known,  so  far  as  Mower  county 
i,s  concerned  for  separating  that  at  Pranliford  from  that  at 
Le  Roy.  In  Ohio  and  Illinois  there  is  an  arenaceous  forma- 
tion (the  Oriskany)  between  the  Devonian  limestones  and 
the  Silurian,  and  it  distinctly  marks  that  horizon.  While 
in  the  lower  Devonian  some  arenaceous  layers  have  been 
observed  in  Iowa,  the  Oriskany  has  not  been  identified 
there,  and  probably  it  cannot  be  depended  on  in  Minnesota 
to  mark  the  separation  between  the  Upper  Silurian  and  the 
Devonian.  In  the  absence  of  good  exposures  of  these  lime- 
stones in  the  county,  it  isonlyjpossible  to  lay  down  approx- 
imately the  boundary  line  between  them,  and  that  is  all  that 
has  been  attempted  on  the  accompanying  map. 

The  Cretaceous. 

The  principal  exposures  of  the  Cretaceous  are  found  in  the 
valley  of  the  Cedar,  at  Austin,  and  from  there  to  the  state 
line.  The  quarry  of  Simon  Anderson,  at  Austin,  is  in  the 
left  bank  of  the  Cedar,  and  exposes  about  20  feet  of  the 
bedding.  Much  of  the  stone  is  broken  and  disturbed,  and 
lies  in  fine  clay  which  seems  to  have  been  jammed  into  all 
the  cracks  and  other  openings  in  the*  rock.  The  beds  here 
show  sudden,  broken-down  places,  in  which  this  clay  is 
deposited  instead,  the  rock  l>eing  wanting  for  three  or  four 
feet  horizontally.  The  stone  is  much  more  entire,  and  uni- 
form in  all  its  characters  at  greater  depths,  some  slabs  five 
and  six  feet  long,  by  three  feet  wide,  and  three  or  four 
inches  thick  being  taken  out.  These  have  a  very  even, 
fine  grain,  and  a  handsome  blue  color,  ThiA  stone  is  in  its 
natural  color,  light  blue,  and  that  color  shows  on  most  of 
tJie  quarried  blocks  about  the  heart  of  the  bedding;  and  on 
deep  quarrying  it  would  doubtless  show  only  a  blue  color. 
Yet  the  stone  seen  about  the  city  is  very  generally  of  a  buff 
color,  to  the  depth  of  half  an  inch  to  three  inches,  depending 
on  the  amount  of  weathering  and  oxydation.  The  thinner 
beds  are  altogether  changed  to  that  color.  The  presence  of 
occasional  concretionary  iron  and  mud  balls  causes  a  rusty 
stain  of  a  yellow  color  over  the  surface  of  many  of  the  slabs. 
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These  concretiouaiy  balls  fall  out,  or  dissolve  oat,  when  in  the 
water,  and  leave  cavities  which  become  larger  still.  Besides 
these,  which  are  not  common  in  the  compact  portion  of  the 
stone,  but  are  oftenest  seen  among  its  thin  beds,  there  are 
also  cavities  disclosed  by  the  fracture  of  the  homogeneous 
thick  beds.  These  are  sometimes  perfectly  empty,  but  often 
contain  loose,  friable  matter,  easily  picked  out,  but  not 
differing  in  color  or  grain  from  the  mass  of  the  rock.  At 
other  times  such  cavities,  revealed  on  the  fracture  of  the 
stone  are  lined  with  a  perfect  coating  of  drusy  crystals  which 
are  white,  and  as  hard  as  quartz,  though  sometimes  covered 
with  iron- rust,  so  as  to  present  a  red  or  black  exterior.  The 
texture  of  the  stone  itself  is  usually  close,  and  the  grain  is 
homogeneous.  Some  large  slabs  and  blocks  are  sawn  for 
bases  to  tombstones,  and  worked  down  to  a  very  smooth 
surface.  It  is  more  safely  sawn  to  any  desired  dimension 
that  cut  or  broken,  since  it  fractures  treacherously;  yet  it 
is  not  in  the  least  crystalline.  Its  aspect  at  a  distance  is 
that  of  a  fine-grained  sandstone;  yet  it  contains  no  apparent 
grit.  It  is  so  soft  that  it  can  be  cut  without  difficiuty,  ap- 
pearing much  like  an  unusually  indurated  blue  shale,  but  it 
hardens  in  use  and  becomes  a  very  enduring  and  useful  ma- 
terial for  building.  It  conbuns,  but  very  sparingly,  a  few 
molluscous  fossils,  too  much  absorbed  to  be  identified,  though 
one  has  the  general  form  of  a  Oryphaea.  This  description 
of  the  stone  applies  equally  well  for  the  stone  taken  out  at 
other  quarries  further  down  the  valley,  as  mentioned  below. 
In  the  vicinity  of  Mr.  Alderson's  quarry,  perhaps  fifty 
rods  distant,  and  about  14  feet  higher,  this  stone  was  struck 
in  making  an  excavation  for  the  erection  of  a  brewery.  It 
here  rose  within  two  or  three  feet  of  the  surface.  The  beds 
were  thin,  broken,  and  of  a  buff  color.  Enough  stone  was 
here  obtained,  in  the  excavation  of  a  small  vault,  for  the  ma- 
sonry appertaining  to  the  brewery.  The  rock  was  here 
overlain  by  the  following  section  of  clays. 

No.  1.    Black  s»Ddy  Inamand  soil 2  to  4  feet. 

No.  2.    Band  ot  red  and  variegated  compact  claf 61a.  t>o4  teet. 

No.  3.    Yellow  ocherous  band  of  clay 6  In.  to  4  feet. 

The  superposition  of  these  bands  of  clay  is  not  so  regular 
as  litQicated  by  the  foregoing  section  :  occasionally  No.  3  is 
broken  through  or  is  wanting,  and  No.  2  lies  on  the  rock,  or 
passes  down  into  its  crevices.  Yet  No.  S  is  generally  the 
first  over  the  rock.  They  vary  in  thickness  and  swell  out 
in  shapeless  masses  of  hard  clay.     Such  hard  masses  are 
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seen  sometimes  to  embrace  bits  of  angular  earthy  rock, 
much  like  ochre,  varying  in  color  from  a  dark,  burnt  nmber 
color  to  a  lighter  shade,  even  to  buff,  and  appearing,  when 
of  a  lighter  color,  much  like  the  mass  of  No.  S.  They  can  be 
scratched  easily  with  a  knife,  and  however  black  they  may 
be  they  give  a  red  hematite  streak.  When  they  are  faded 
the  streak  also  fades  into  a  brown  or  yellowish  brown  like 
limonite.  Intermingled  very  irregularly  with  No.  2  and 
sometimes  also  with  No.  3  are  masses  of  greenish  clay  which 
has  in  every  other  respect  the  same  outward  characters  as 
No.  2.  There  are  here  also  -  large  crystalline,  detached 
masses  of  apparently  a  silicious  limestone  which  is  very 
hard  and  close-grained.  In  some  cases,  however,  this 
varies  to  a  porus  and  nearly  white  limestone  that  appears 
to  be  very  pure." 

At  Austin  angiospermous  leaves  were  obtained  from  this 
stone  in  the  digging  of  a  well  by  Mr.  L.  G.  Basford.  After 
passing  through  soil  and  loam  three  or  four  feet,  and  clay 
about  20  feet,  the  rock  was  struck  and  penetrated  by  remov- 
ing the  upper  layers,  a  thickness  of  about  eight  feet.  Two 
species  of  fossil  leaves  were  found  in  the  layers  thus  entered. 
One  appears  like  Fktus  pnmordialis  Hr.,  as  figured  in 
"Les  pkyllites  Oretacees  du  Nebraska  par  M.  M.  les  prof. 
J.  Capelini  et  0.  Heer,"  and  the  other  is,  according  to  Dr. 
J.  S.  Newberry,  to  whom  a  photographic  copy  was  submitted, 
probably  a  species  of  Sequoia,  a  gymnosperm  of  the  pine 
family  known  as  "redwood." 

At  the  mill  of  J.  Gregson,  about  two  miles  below  Austin, 
a  great  deal  of  stone  has  formerly  been  taken  out,  but  now 
tlie  quarries  of  that  neighborhood  are  nearly  all  flooded  by  the 
water  of  the  dam.  The  chief  quarry  was  just  above  the 
present  site  of  the  mill  and  near  the  dam  on  the  left  side, 
though  just  below  the  dam  the  rock  shows  on  both  sides  and 
has  also  been  wrought.  At  this  point  Rosenberry  and 
Miner  have  a  quarry  on  the  right  bank,  and  a  perpendicu- 
lar bluff  of  the  beds  occurs  near  the  roadside,  below  the 
mill  on  the  left  bank.  The  exposed  section  at  Rosenberry 
and  Miner's  is  as  follows,  in  descending  order: 

*  In  conuFctloD  with  this  description  of  llmeBtoae  miuFea.  IE  le  InterestlDK  to  Dote 
theocourrenceatSt.Cbarles,  Winona  countj.  of  bard  sllloeoua  llmeHton«  muses 
□a  tba  surface  of  the  sround,  appearInK  very  maob  like  those  embraced  la  th)s 

lii'e  reader  U  also  referred  to  tho  Qtitl'igirai  report  on  the  eipU/ratInn  of  (he  Bloefc 
filUn  tmiUr  Oea.  G.  A.  Outur.  ISTi,  for  furtbcr  iDrormutlon  ou  the  dtotrlbutloo  o( 
foreign  limestone  maiwes  In  Dakota. 
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No  1.    Black  loamy  sofl 7  to  8  feet 

No.  2.    Loose  fragmenti)  of  the  UDderlylDg  beds  and  clay 

mixed 3  feet 

No.  3.    Heavy  stone  like  that  described  at  Austin,  clayflU- 

Ing  the  open  planes  and  joints 10  to  13  feet 

No.  i.    Ruaty  blinminous  films itol  loch 

[Od  tbe  authority  ot  tbe  owners ol  tblsquairyto 
tbis  section  may  he  added  the  following.] 
No.  6.    Limestone,  filled  with  shells,  blue,  contains  flint, 

makes  lime,  penetrated 2  feet  ■ 


The  bedding  of  No.  3  is  here  broken  in  a  manner  similar 
to  that  of  Alderson's  quarry  at  Austin.  The  comers  and 
angles  of  the  beds  are  replaced  by  clay  and  the  color  of  the 
stone  is  changed  from  blue  to  buff  or  drab,  to  the  depth  of 
about  two  inches. 

Some  years  ago  the  rock  was  worked  by  Dr.  Barns,  of 
Austin,  about  half  a  mile  above  Greg&on's  mill.  This  quarry 
is  now  almost  entirely  flooded  by  the  dam.  The  abutments 
of  the  upper  bridge,  at  Austin,  came  from  this  quarry,  in 

Sart  Judge  Ormanzo  Allen  owned  a  quarry  still  above 
lams'  that  was  also  considerably  flooded  by  the  same  means. 
The  quarry  most  worked  was  just  above  the  mill,  owned  by 
M.  J.  Woodson.  It  is  now  entirely  under  water.  Stone  is 
still  taken  out,  however,  all  along,  both  above  and  below 
Gregson's.  The  beds  at  Gregson's  show  very  nearly  the 
same  characters  as  at  Austin.  The  descent  of  tbe  stream  is 
over  about  fourteen  feet  of  rock,  the  layers  of  which  are 
sometimes  two  feet  or  more  in  thickess,  or  massive,  much 
like  an  indurated  shale.  In  weathering,  these  thick  beds 
are  checked  by  planes  running  mainly  horizontal,  instead  of 
perpendicular  or  diagonal.  Although  mainly  horizontal 
these  planes  are  apt  to  unite  after  a  few  feet,  splitting  up 
the  heaviest  beds  into  wedging,  lenticular  masses.  Some 
parts  are  here  plainly  calcareous,  affording  traces  of  fossil 
remains  that  have  the  appearance  of  Brachiopoda.  These 
portions  are  porous  as  if  by  the  absorption  of  fossils. 

Mr.  M,  J.  Woodson  now  works  a  quarry  about  i  mile 
above  Gregson's  mill,  some  distance  from  the  river,  pump- 
ing by  windmill  the  water  out  of  a  sloug-h  in  which  the 
beds  are  exposed.  A  small  creek  passes  through  here,  and 
this  slough  seems  to  be  an  expansion  of  the  valley,  retardj^g 
the  water.  The  rock  is  here  entirely  tielow  the  water,  and 
is  nearly  all  blue,  and  in  that  respect  appears  well. 

At  the  mouth  of  Rose  creek  about  the  same  thickness  of 
the  same  kind  of  stone  can  be  seen  in  the  bed  and  banks  of 
the  creek.     A  fine  exposure  is  owned  by  J.  D.  Wooodard  in 
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the  right  bank  of  Rose  creek  near  the  crossing  of  the  road 
from  Austin  to  Officer's  mill,  perhaps  a  mile  above  its  union 
with  the  Cedar.  It  is  ag^ain  seen  above  Officer's  on  the  land 
of  Col.  Lewis,  on  the  east  bank 

At  W.  H.  Officer's  mill,  the  left  bank  of  the  river  shows 
about  20  feet  of  bedding.  This  is  one  mile  below  Rose 
creek.  South  of  this  mill  rock  of  the  same  kind  is  seen  at 
a  number  of  places  before  reaching  the  state  line.  At  two 
miles  below  Officer's  it  is  quarried  on  R.  B.  Foster's  land; 
and  on  Mrs.  John  Nlles',  three- fourths  of  a  mile  below  Fos- 
ter's, on  the  west  side  of  the  river.  Just  below  the  state 
line  is  Alderson's  mill,  where  it  is  again  exposed.  At  offi- 
cer's, the  water  power  is  S  feet.  It  is  13  feet  at  Gregson's 
and  10  feet  at  Austin.  Between  Austin  and  Lyle  the  country 
is  apparently  a  perfectly  level  prairie,  and  is  doubtless 
closely  underlain  with  the  same  rock  as  at  Austin. 

Two  miles  east  of  Officer's  mill  a  farmer  struck  the  same 
rock  in  two  separate  wells  on  his  farm,  in  one  at  the  depth 
of  three  feet  and  in  the  other  at  eleven. 

Dobbin's  creek,  which  joins  the  Cedar  at  Austin  from  the 
NB.,  furnishes  a  water-power  of  14  feet  by  dam,  where  a 
mill  is  erected.  A  quarry  in  the  left  btmk  of  this  creek 
shows  the  same  rock  as  already  described  at  Austin  in  the 
Cedar.  The  bluffs  of  the  creek  just  below  the  mill  are  about 
30  feet,  and  show  about  20  feet  of  rock.  The  beds  are  in 
every  place  greatly  broken,  and  in  some  cases  displaced. 
The  rock  is  parted  into  blocks  of  varying  size,  according  to 
the  thickness  of  the  layers,  the  uppermost  being  finest. 
Throughout,  the  partings,  and  all  the  interstices  are  closely 
filled  with  a  greenish  clay,  making  the  whole  a  close  and 
almost  impervious  mass.  It  has  very  much  the  aspect  of 
the  Cretaceous  on  the  Silurian,  as  described  at  Mankato, 
(see  the  second  annual  report)  except  that  the  small  cracks 
and  openings  are  here  all  densely  filled  with  the  clay.  The 
clay  also  very  rarely  has  any  distinct  bedding,  but  seems 
rather  to  have  been  jammed  in  to  fill  the  vacancies.  Besides 
the  greenish  clay  which  often  varies  in  color  to  a  red  or  a 
buS,  there  is  also  considerable  white,  clean  sand,  lodged  in 
these  cavities  in  the  rock.  This  pertains  to  no  particular 
horizon,  and  shows  no  definite  arrangement.  It  is  disposed 
everywhere,  just  like  the  clay,  occurring  from  the  top  to  the 
bottom  of  the  bliiff— though  perhaps  more  abundant  near 
the  bottom. 

These  two  deposits — the  clay  and  the  white  sand — are 
doubtless  the  result  of  destructive  forces  upon  other  portions 
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of  the  Cretaceous.  There  is  presumptive  evidence,  in  their 
being  here  irregularly  mingled  with  a  series  of  beds  that  lie 
nearly  in  situ,  that  they  are  derived  from  some  overlying 
members  of  thti  Cretaceous.  That  evidence  would  be  more 
reliable  if  the  general  dip  of  the  Cretaceous  were  toward 
the  north  or  northwest,  thus  throwing  the  beds  of  the 
quarry  deeper  below  the  surface'  in  those  directions  and 
rendering  them  less  susceptible  of  such  disruption  as  would 
expose  the  underlying  members  to  the  glacial  forces.  That 
is  naturally  the  first  inference  on  beholding  the  face  of  the 
bluff.  On  the  contrary  the  actual  dip  of  the  Cretaceous,  it 
it  have  any  at  all,  would  be  in  general  toward  the  south  or 
southwest  at  this  place,  and  the  lower  members  are  thus 
brought  nearer  the  surface  and  within  the  transporting 
agency  of  the  glacial  forces  at  points  toward  the  north. 
Thus  this  clay  and  sand  may  have  been  brought,  by  the 
action  of  ice,  in  the  glacial  epoch,  from  the  north  or  north- 
west and  deposited  on  the  top  nf  an  overlying  rock,  in  the 
same  manner  as  granitic  boulders  are  brought  from  a  granitic 
region  toward  the  north  and  are  spread  by  the  agency  of 
ice,  over  the  Silurian  or  Devonian,  or  even  over  the  Creta- 
ceous, that  overlie,  by  hundreds  of  feet,  the  granitic  beds 
from  which  they  are  derived.  This  clay  and  sand,  however, 
are  so  fragile  that  they  would  soon  lose  their  identity  in 
being  carried  by  the  mixing  power  of  a  glacier,  and  cannot 
have  been  far  transported.  Indeed  the  area  over  which  the 
beds  of  the  rock  with  which  they  are  mingled  are  known  to 
extend  unbroken,  without  perceptible  dip  in  any  direction, 
is  quite  as  great  as  they  could  be  carried  by  glacial  action 
and  deposited  in  distinct  and  characteristic  homogeneity. 
There  is  hence  a  strong  probability  that  the  rock  from  which 
they  are  derived  occupies  a  higher  geological  horizon  than 
that  among  the  broken  beds  in  which  they  appear.  This 
white  sand  must  be  the  same  as  that  seen  on  the  Blue  Earth 
Ewd  its  tributaries,  and  on  the  Waraju  in  Brown  county  (see 
the  second"  annual  report,  pages  133  and  185).  It  there 
lies  on  the  Lower  Silurian  unconformably.  Here  it  seems 
to  be  underlain  by  an  older  member  of  the  Cretaceous — the 
Austin  rock.  This  indicates  the  earlier  submergence  of  this 
portion  of  the  state  beneath  the  ocean  of  the  Cretaceous 
age,  and  the  approach  of  the  Cretaceous  ocean  from  the  east 
or  southeast.  As  to  the  relative  ages  of  this  dislodged  clay 
and  white  sand,  there  is  no  way  of  deciding  which  is  the 
older  from  any  certain  evidences  in  Mower  county.  But  in 
Brown  county  there  is  a  bluish-green  clay  that  overlies  the 
white  sand. 


by  Google 


180  ANNUAL  REPORT. 

This  rock  is  also  wrought  on  the  right  bank,  just  above 
the  mill,  showing  here  also  the  same  features. 

At  Sargent's  spring,  SW.  i  sec.  31,  Redrock,  there  is 
apparently  an  exposure  of  this  white  sand  below  the  level  of 
the  water  of  a  little  pool.  This  place  is  a  local  celebrity. 
Pure,  soft  water  boils  up  over  the  area  of  about  a  square  rod, 
and  sometimes  over  double  that  area,  and  can  be  seen  issu- 
ing from  the  ground,  bringing  with  it  clean,  white  sand. 
The  bottom  of  the  pool  presents  a  beatiful  appearance. 
The  water  is  as  clear  as  crystal,  and  the  boiling  points  which 
appear  by  reason  of  the  rising  white  sand,  in  the  midst  of 
the  darker  sediment,  can  be  minutely  inspected  at  a  depth 
of  five  or  s'z  feet.  Running  a  stick  Into  the  agitated  sand, 
it  soon  strikes  a  sandrock  which  is  doubtless  the  source  of 
the  boiling  sand,  and  the  same  bed  that  furnished  that  at 
the  quarry  in  Dobbin's  creek. 

On  the  SE.  i  sec.  12,  Windom,  Mr.  Thomas  Smith  has 
struck  the  Cretaceous  in  making  explorations  for  coal.  Prom 
Mr.  Smith  the  following  account  of  his  efforts  was  obtained. 
His  attention  was  first  attracted  by  a  "scum  that  stood  oil 
stagnant  water"  and  by  the  "mud  brought  up  on  horses 
feet"  in  crossing  the  creek  bottoms.  Having  chosen  a  lo- 
cality along  the  bank  of  Rose  creek  which  he  judged  suitably 
free  from  water,  he  began  to  drift  into  the  bank  of  the  creek 
following  a  bed  of  vegetable  material  that  had  the  appear- 
ance of  old  peat,  but  which  contained  some  coarse  pieces  of 
fibrous  wood.  The  choice  of  this  place  was  altogether  ac- 
cidental, the  desire  being  to  obtain  a  place  free  from  water. 
There  were  no  surface  indications  favoring  coal  at  that  point. 
He  accidentally  came  upon  the  peat  bed.  At  first  the  peat, 
of  which  Mr,  Smith  has  preserved  samples,  and  which  con- 
sists entirely  of  comminuted  vegetable  fibre,  was  only  half 
an  inch  thickness.  In  the  coarse  of  the  drift  it  gradually 
thickened  at  70  feet,  to  18  inches  in  thickness.  This  drift 
was  nearly  level,  inclining  a  little  for  the  sake  of  drainage. 
On  the  top  of  this  peat,  pieces  of  wood  which  were  judged 
to  be  of  pine  and  cedar,  of  which  also  Mr.  Smith  has  pieces 
preserved,  were  found  in  abundance.  One  large  piece  was 
two  feet  long  and  ten  inches  in  diameter,  supposed  to  be 
pine.  This  drift  was  about  50  feet  below  the  general  sur- 
face and  6  or  7  feet  above  low  water  in  Rose  creek.  Above 
it  was  a  blue  clay  with  gravel  stones.  Below  it  was  also  adark 
blue  clay  with  gravel  atones.  This  peat  seems  to  have  been 
la  a  genuine  ancient  peat  lake,  filled  or  partly  filled,  on  which 
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floated  pieces  of  wood  from  the  surixninding  forest.  The 
■whole  was  buried  again  hy  glacial  deposits  fifty  feet  thick.* 
This  drift  having  been  abandoned  at  80  feet,  a  shaft  was 
sunk  twenty  rods  toward  the  SW.  to  the  depth  of  50  feet, 
meeting  the  same  peat.  This  shaft  passed  through  fifteen 
feet  of  sand,  ten  or  twelve  feet  of  yellow  clay,  and  about  23 
feet  of  gravelly  blue  clay.  Then  east  of  the  drift  40  rods  a 
shaft  was  sunk  on  lower  ground,  but  not  on  the  bottoms, 
though  somewhat  within  the  general  valley.  The  section 
here  was,  as  given  by  Mr.  Smith: 

No.  1.  Soil  and  gravel 5  feet 

No.  2.  Gravelly  blue  clay 4  or  5  feet 

No,  3.  Gravelly  yeJlow  clay 14  feet 

No.  4.  Blue  clay,  not  gravelly 9  feet 

No.  5.  Brown,  waxy  Clay,  floe 6  Inches 

No.  Q.  Rock  with  water,  (Mr.  Smltb  says  a  speclmea 

of  "blue  slate"  came  from  this  level) 3  feet 

No.  7.  A  soft  rock  which  furDlsbed  Bne  dritliogs 

that  were  taken  for  coal 4  feet 


In  this  drill,  the  first  22  feet  of  which  were  a  shaft,  Mr. 
Smith  nest  came  upon  a  very  hard  rock,  and  as  all  his  work 
was  done  by  hand  he  did  not  succeed  in  entering  this  stratum, 
nor  in  getting  a  specimen. 

At  this  point  Mr.  Smith  made  efforts  to  get  help  from  the 
county  commissioners  but  they  declined.  He  next  sank  a 
shaft  forty  feet  in  depth,  about  twenty  feet  from  the  last, 
meeting  about  the  same  materials,  except  that  here  there 
was  no  "blue  clay,  not  gravelly,"  and  no  "fine,  waxy,  brown 
clay."  He  struck  the  rock  at  the  same  depth.  The  bottom 
of  the  "gravelly  yellow  clay"  here  was  hard  "like  brick," 
cement^  by  deposits  from  the  water  which  came  in  from 
below  immediately  after  penetrating  through  it.  Tbis  was 
a  shaft  throughout.     Here  the  work  stopped. 

On  visiting  the  last  shaft  which  was  all  dug,  the  rock 
struck  is  seen  in  fragments  tying  about.  It  is  a  fine  sand- 
stone now  rusty  brown  with  iron,  but  which  on  being  taken 
out  was  at  first  of  a  bluish  gray  color,  like  the  deeply  cut 
Austin  stone.  This  is  somewhat  coarser  than  that  and  more 
loosely  grained,  but  in  every  other  respect  appears  to  be  the 
same  rock. 

clt  Id  a.  Shalt  tweDty  rods  lurtherSW.  from  the  drift, 
hluk,  uad  about  the  same  depth  below  the  aurlace.  It 
lalf  or  three  miles  nonhweat.  at  Uilrty-flTe  feet. 
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The  Devonian. 

The  most  westerly  outcrop  of  these  limestones  within  the 
county,  is  that  on  Mr.  Andrew  Robertson's  land,  sec.  26, 
Windom.  The  rock  here  seen  is  course  and  porous,  but 
rather  firm,  and  very  slightly  exposed.  It  occurs  in  the 
valley  of  a  small  tributary  oi  Rose  creek. 

The  quarries  at  Le  Roy  are  owned  by  Joseph  Brevier, 
Judson  A.  Palmer,  Stephen  Drowne,  and  the  heirs  of  L. 
Johnson. 

The  quarry  owned  by  the  heirs  of  Johnson  is  about  forty 
rods  from  the  state  line,  in  sec.  35,  Le  Roy.  It  is  in  a 
lightly  timbered  tract  of  country,  accompanying  the  upper 
Iowa  river,  and  about  ten  rods  south  of  the  river.  The 
beds  rise  to  within  a  foot  or  two  of  the  surface,  on  the  angle 
of  the  river  bluff,  though  the  bluffs  of  the  river  are  not  con- 
spicuous, the  depth  of  the  valley  being  only  about  twelve  or 
fifteen  feet  below  the  general  level,  and  broad  and  basin- 
like.  The  foreign  drift  about  is  light,  but  some  large  bould- 
ers are  scattered  about.  This  stone  is  light  colored  (nearly 
white)  hard  and  fine,  exactly  like  the  Devonian  seen  near 
Norlhwood,  in  Iowa,  though  in  heavier  beds  than  that.  It 
would  make  a  beautiful  white  marble.  It  is  uniform  in 
grain  and  texture,  and  not  in  the  least  porous.  With  the 
exception  of  one  or  two  layers  of  an  inch  or  two  of  green 
clay,  the  beds  are  all  of  this  limestone,  exposed  twelve  feet. 

At  Palmer's  quarry  the  rock  is  overlain  by  six  inches  of 
soil,  though  a  hundred  rods  from  the  river.  These  beds  are 
all  badly  weathered  so  far  as  opened,  and  of  the  same  gen- 
eral character  as  at  Johnson's.  No  drift.  Exposed  three 
feet 

Mr.  Palmer's  other  quarry  is  in  the  river  bluff,  and  easy 
of  access.  The  stone  is  the  same  as  that  already  described, 
and  has  been  burned  near  the  quarry  for  quicklime.  It 
forms  a  bluff,  exposing  about  twenty  feet. 

Brevier's  quarries,  of  which  two  are  opened,  are  in  the 
left  bank  of  the  Upper  Iowa  river,  and  show  about  the  same 
beds  as  seen  in  the  other  quarries. 

Drowne's  quarry  is  also  in  the  bank  of  the  river,  but 
shows  only  about  six  feet,  though  there  is  every  opportunity 
for  opening  the  beds  to  a  greater  depth.  There  is  here  a 
much  more  argillaceous  and  fissile  bed  than  any  seen  in  the 
other  quarries.  It  is  about  eighteen  inches  thick.  This 
layer,  coming  aliout  midway  in  the  quarried  beds  facilitates 
the  working  of  the  quarry,  but  is  itself  of  no  value.     In 
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the  debris  thrown  out,  probably  from  this  layer,  a  globular 
mass  of  Ccenostroma  was  obtained,  which,  taken  with  the 
lithological  resemblance  of  the  rock  to  that  containing 
.  Hamilton  fossils  at  Northwood,  in  Iowa,  near  the  Minnesota 
state  line,  satisfactorly  establishes  the  Devonian  age  of  the 
whole  of  the  rock  at  Lie  Roy. 

Section  18.  Le  Roy.  Mrs.  Alice  Plummer  owns  a  newly 
opened  quarry  near  the  river. 

There  is  an  exposure  of  the  limestone  in  the  valley  of  the 
Upper  Iowa,  near  the  west  line  of  the  SE.  i  of  NW.  J  of 
sec.  29.  Le  Roy.  There  is  here  a  boiling  spring  coming 
out  of  the  rock  in  the  bed  of  the  creek.  The  rock  is  also 
exposed  just  over  the  state  line,  in  Iowa,  on  the  Little  Cedar, 
and  more  particularly  at  Staceyville,  two  miles  south  of  the 
line. 

The  Silurian. 

As  already  stated,  the  rock  at  Frankford  is  classed  as 
Silurian  on  lithological  evidence  only.  The  quarries  here, 
beginning  with  the  highest  up  the  creek  (known  as  Dear 
creek)  are  owned  in  the  following  order:  A,  Bush  has  a 
quarry  about  four  miles  above  Frankford;  G.  Fryer  has  a 
good  quarry;  E.  W.  Elder  burns  and  sells  lime  at  Frank- 
ford; L.  Fatchin's  quarry  is  situated  in  the  brow  of  a  small 
valley  tributary  to  Deer  creek,  and  consists  of  beds  that 
are  much  shattered  and  weathered,  so  as  to  afford  irregular 
and  small  pieces,  considerably  used  for  lime.  Exposed 
about  seven  feet.  These  beds  overlie  or  are  very  near  the 
tops  of  the  beds  in  the  next — that  of  Mr.  J.  Hawkins.  This 
is  in  the  bluff  of  Deer  creek,  and  supplied  the  heavy  stone 
placed  in  theabutmentsof  the  highway  bridge  at  Frankford. 
The  exposure  here  is  about  twenty  feet  The  layers  are 
three  feet  and  more  in  thickness,  and  project  over  the  water. 
This  is  a  characteristic  exposure.  The  rock  is  different  from 
that  at  Le  Roy.  It  is  of  about  the  same  color,  somewhat 
darker,  vesicular  and  porous.  It  is  firm,  has  abundant  cal- 
cite,  and  some  chert.  While  it  is  plainly  fossiliferous,  no 
fossils  demonstrating  its  age  are  obtainable.  J.  C.  Easton 
also  owns  a  quarry  at  Frankford,  back  from  the  creek,  on 
the  open  prairie.     Other  outcrops  occur  favorable  for  quar- 

Fring.    In  the  scarcity  of  fuel,  but  little  lime  is  made  at 
rankford.     Much  more  is  burnt  at  Spring  Valley. 
A  stone  quarry  is  opened  two  miles  northwest  of  G-rand 
Meadow,  on  Bear  creek,  owned  by  Mr.  Coin.     Another  is  2^ 
nailes  east  of  Coin's,  owned  by  Mr.  I.  O,  Huffdaw. 
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Tke  drift. 


In  Mower  county  no  dimiDation  of  the  drift  was  noticed. 
It  consists  of  the  usual  hard-pan  clay.  This  clay  shows  a 
light  color  for  the  first  10  or  15  feet,  and  below  that  depth 
it  is  apt  to  be  blue.  Gravelstones  and  boulders  are  dissemi- 
nated through  it,  Some  of  the  boulders  are  very  large  and 
consist  of  granite.  Some  very  large  gfanite  boulders  occur 
near  Rose  creek  village,  lying  on  the  surface,  and  some  are 
near  Adams.  There  are  some  also  in  the  valley  between 
Adams  and  Le  Roy.  Near  Mr,  Alderson's  quarry  at  Austin 
a  granite  boulder  has  been  blasted  and  broken  for  building 
stone.  It  is  at  least  16  feet  long  by  12  feet  wide.  Its  depth 
is  unseen.  Others  were  seen  equally  large  in  various  parts 
of  the  county. 

The  most  interesting  development  in  respect  to  the  drift 
in  Mower  county  consists  in  the  discovery  of  an  ancient  bed 
of  peat  by  Mr.  Smith  in  Windom.  The  reader  is  referred 
to  the  account  of  his  operations  for  coal,  already  given,  for 
the  particulars  of  this  discovery.  This  bed  of  peat  seems 
to  i>e  of  considerable  extent,  superficially.  A  similar 
deposit  is  struck  in  wells  at  Le  Koy.  Mr.  J.  D.  Wilsey, 
on  sec.  31,  met  it  at  20  feet.  Mr.  Porter,  who  dug  his  well, 
describes  the  deposit  there  as  largely  made  up  of  distinct 
woody  fiber,  among  which  he  thought  he  recognized  hem- 
lock bark.  Several  other  instances  of  striking  this  buried 
vegetation  are  reported  in  the  neighborhood  of  Le  Roy. 
The  clay  overlying  the  peat  bed  is  described  as  a  gravelly 
yellow  clay. 

In  the  state  of  Iowa  an  ancient  peat  has  also  been  met 
with  at  a  number  of  places.  Dr.  White  describes  it  at 
Davenport,  at  Iowa  city,  and  in  Adair  county  {Geology  of 
Iowa,  1870,  Vol.  1,  p.  119)  and  refers  its  origin  there  to 
marshes  tliat  accompanied  the  valleys  of  the  livers  near 
which  the  peats  occur,  when  those  rivers  spread  wider,  and 
flowed  at  higher  levels.  But  in  Mower  county  the  peaty 
deposit  is  not  confined  to  the  valleys  of  streaqis,  nor  to  the 
proximity  of  streams.  Mower  county  is  ou  one  of  the 
highest  divides  in  the  state  of  Minnesota,  and  from  it  flow 
the  sources  of  streams  toward  the  north,  south,  and  east. 
Those  streams  are  small  and  never  could  have  flooded  the 
■extent  of  country  in  which  this  peat  is  found.  The  positive 
information  now  at  hand  in  reference  to  this  peat  deposit  in 
Mower  county,  does  not  warrant  confident  assertions  as  to 
its  origin.     From  all  accounts  it  appears   to  be   embraced 
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between  glacial  deposits  of  gravelly  clay,  and  it  seems  to 
mark  a  period  of  interglacial  conditions  where  coniferous 
trees  and  peat  mosses  spread  over  the  country.  Peat  mos- 
ses are  not  necessarily  restricted  to  low,  wet  places.  If  the 
atmosphere  be  moist  they  will  flourish  on  any  surface,  and 
an  accmnulation  of  good  peat  may  take  place  on  a  bare, 
rocky  mountain  side.  There  are  extensive  marshes  now  ex- 
isting in  northern  Minnesota,  mainly  covered  with  ericaceous 
plants,  with  some  cedars  and  tamaracks,  that  are  forming 
immense  peat  deposits.  With  an  increase  in  the  amount  of 
moisture  of  the  air  such  peaty  accumulations  would  spread 
over  much  higher  levels.  A  return  of  glacial  conditions 
would  bury  such  marshes  below  the  deposits  that  are  known 
as  drift. 

At  Le  Roy  Mr.  Porter  seems  also  to  have  discovered,  just 
in  the  border  of  the  village,  an  old  valley,  now  filled  with 
sand.  His  cistern  was  dug  in  the  solid  rock,  which  was  met 
at  seven  feet.  A  well  was  bored  fifteen  feet  distant  toward 
the  river,  to  the  depth  or  32  feet,  in  sand,  without  meeting 
any  rock.  Between  this  well  and  the  river  other  wells  have 
struck  the  rock  at  several  places,  and  usualy  at  about  twelve 
feet  On  the  prairie  throughout  the  county  weUs  get  water 
generally  within  thirty  fee^ 

Itfnterial  resources. 

"With  the  exception  of  the  central  hight  prairie  portion  of 
Mower  county,  it  is  tolerably  well  supplied  with  wood  for 
common  fuel.  On  the  prairies  referred  to  wood  is  costly. 
That  portion  of  the  county  is  thinly  settled  with  farmers. 
Along  the  valleys  of  the  streams  in  the  eastern  and  western 
portions  of  the  county,  the  first  settlements  took  place,  and 
in  those  valleys  are  found  the  most  of  the  population  at  this 
time.  The  principal  natural  wealth  of  the  county  lies  in  its 
soil  and  its  agricultural  adaptations.  The  people  are  gen- 
erally farmers.  The  growth  of  the  county  in  all  respects 
will  be  primarily  dependent  on,  and  coordinate  with  the  set- 
tlement of  the  farming  lands,  and  their  profitable  tillage. 
There  is  eome  water  power  in  the  county,  as  at  Austin,  and 
below  Austin  to  the  county  line,  and  at  Le  Roy  and  Ramsey, 
and  it  is  well  improved  in  the  erection  of  fiouring  mills. 
Mower  county  contains  no  peat,  and  cannot  hope  for  coal. 
The  rocks  that  tinderlie  the  county  cannot  be  depended  on 
for  producing  anything  but  building  stone  and  quicklime. 
Of  the  former,  some  of  the  limestone  would  produce  of  good 
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marble,  if  properly  handled.  That  is  the  case  particularly 
at  Le  Etoy.  For  making  quick-lime  there  is  amply  oppor- 
tunity. The  only  diflBculty  will  be  a  competition  with  other 
localities  from  which  transportation  is  light,  that  posses 
cheaper  fuel  for  calcination.  Brick  can  be  made  at  almost 
any  place  in  the  county.  Three  miles  northeast  of  Lansing' 
Mr.  John  Just  is  engaged  in  brick-making.  At  Auatin_Mr. 
A.  H.  Alsip  now  manufactures  brick.  Formerly  they  were 
also  made  by  Smith,  Tuttle  and  Tracy,  and  by  Horace  Webb. 
Mr.  Alsip  lays  his  own  brick  in  the  wall  for  $12.50  and 
$13.00  per  thousand,  furnishing  everything.  He  sells  for 
4il2  and  $15  per  thousand.  He  makes  a  sand-mold  brick, 
free  from  lime,  but  rather  soft.  He  bums  the  common 
surface,  taking  off  about  three  inches,  so  as  to  remove  the 
grass-roots.  During  the  year  he  has  made  about  550,000, 
oak  wood  costing  about  $6. 50  per  cord.  At  Austin  a  light 
colored  brick  from  Watertown,  Wisconsin,  is  somewhat 
used.  Brick  from  Chaska,  Carver  county,  are  delivered  on 
the  cars  for  $8,  costing  il3  at  Austin.  The  lime  used  at 
Austin  is  mostly  from  Mitchell,  Iowa.  At  Le  Roy  not 
many  brick  have  been  made.  The  Caswell  house  and  the 
school  house  at  that  place  are  built  of  brick  made  at  Le  Roy. 
The  quality  of  the  Le  Roy  brick  is  as  good  aS  any  seen  at 
Austin.  About  three  miles  above  Frankford  the  Shaw 
Brothers  have  begun  the  manufacture  of  a  fine  light-colored 
brick,  though  some  are  also  red.  This  yard  is  said  to  turn 
out  some  of  the  best  brick  made  in  the  county.  To  those 
interested  in  burning  lime  in  the  county  the  following  state- 
ments obtained  from  Schuyler  and  Hulme,  of  Mitchell, 
Iowa,  extensive  lime-burners,  will  be  of  value.  They  have 
one  draw  kiln,  which  is  in  constant  operation,  of  Page's 
patent,  from  Rochester,  New  York.  It  affords  200  bushels 
of  quick-lime  every  24  hours.  It  requires  48  hours  to  take 
a  piece  of  the  rock  through  the  kiln.  Every  24  hours  four 
cords  of  wood  are  consumed,  at  a  cost  of  four  dollars  per 
cord.  One  cord  of  stone  is  calculated  to  make  100  bushels 
of  lime,  at  80  pounds  per  bushel,  which  sells  at  the  kiln  at 
35  cents  per  bushel,  average  price.  Coarse  lime  will  fall 
six  pound  short  by  measure,  but  if  the  fine  lime  be  put  in 
it  will  hold  out  weight,  previous  to  being  air-slacked.  Air- 
slacked  lime  averages  about  55  pounds  per  pushel.  To 
run  this  kiln  requires  seven  men,  including  those  who  take 
out  the  stone,  or  five  men  and  one  team. 
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ADDRESS  AND  SUMMARY  STATEMENT. 


To  th«  Prendant  of  the  Vhivtrnty: 

The  accompanying  report,  the  fourth  Binoe  the  beginning  of  the 
6«ol<^ical  and  Nataral  History  Sorrey  of  the  State,  embraces  ftall 
and  detailed  reports  on  the  conntiee  of  Fillmore,  Olmsted,  Steele 
and  Dodge.  These  counties  lie  nearly  contiguous  in  the  southeast- 
ern portion  of  the  State,  embracing  some  of  the  first  settled,  and 
now  most  thickly^  inhabited  counties  of  the  State.  The  plan  for 
the  season  embraced  other  counties,  in  the  central  portion  of  the 
State,  and  one  or  more  in  the  noitbern.  Bat  it  has  been  fonnd  im 
possible  to  complete  more  than  the  fonrnamed.  Considerable  work 
has  been  done  in  Hennepin  county,  and  some  in  Steams,  but  the 
scattered  observations  made  will  be  reserved  till  the  work  in  those 
oountles  is  taken  up  and  reported  in  detail.  The  complicated  char- 
acter of  the  work  done  in  Fillmore  and  Olmsted  counties  will  be 
seen  b;  a  glance  at  the  accompanying  geoli^ioal  maps  of  those 
conntiea.  The  eaatem  portion  of  these  counties,  particularly  Fill- 
more, falls  within  that  well-known  tract  denominated  by  Prof.  J. 
D.  Whitney,  a  "  driftless  area."  This  term  very  nearly  describes 
the  tract  as  represented  in  this  portion  of  Mijinesota,  but  I  have 
been  able  to  discern,  even  in  the  most  eastern  part  of  Fillmore 
county,  occasional  small  deposits  of  trne  northern  drift,  as  de- 
tailed by  localities  in  the  report  on  that  county.  In  the  absence, 
or  attenuation,  of  the  true  northern  drift,  the  underlying  rocks 
make  bold  and  fluent  outcrops,  governing  the  immediate  contour 
of  the  surface,  and  deciding  the  agricultural  as  well  as  the  general 
indastrial  resources  of  the  country.  It  has  been  necessary,  there- 
fore, to  give  very  minute  attention  to  the  lines  of  outcrop  of  the 
different  formations  as  they  make  their  way  across  the  county,  in 
order  to  delineate  them  correctly  on  the  accompanying  colored 
maps. 

In  the  survey  of  these  connties  I  have  had  the  assistance  of  Ur. 
W.  E.  Leonard,  a  student  of  the  University,  who  accompanied  me 
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in  the  earlier  part  of  the  seama  io  Fillmore  coanty,  and  of  Prof. 
U.  W.  Harrington,  of  the  nniverait;  of  Michigan,  whoae  report  ia 
herewith  presented.  Frof.  Harrington,  w1m>  ably  carried  on  the 
work  independently  in  my  absence,  was  oompensated  only  by  the 
payment  of  tus  field  and  traveling  expenses.  He  also  had  the 
privilege  of  retaining  such  botanical  specimens  as  he  oonld  gather, 
for  the  purpose  of  enlarging  the  already  magniflcent  oolleoUon  of 
plants  in  the  moseom  of  Michigan  TJniTersity,  a  list  of  all  identic  a- 
tions  being  reported  for  oar  survey. 

The  catalc^e  of  the  plants  of  the  8tate,  by  Dr.  I.  A.  Lapham, 
mentioned  in  the  report  for  1873,  has  been  printed  by  the  Btate 
Horticnltnral  Society,  and  is  published  in  its  report  for  1875,  where 
it  is  duly  accredited  to  the  Geological  and  Natmral  History  Survey, 
to  whose  care  Dr.  Lapham  had  entrusted  it. 

In  December,  1872,  the  Board  of  Regents  adopted  a  resolution  ask- 
ing the  representatives  and  senators  fa  Congress,  f^m  Minnesota, 
lo  take  measures  to  secure  to  Minnesota  such  determinations  of  lat- 
itude and  longitade,  by  the  United  Slates  Lake  Survey,  a^  are  done 
in  other  States  by  the  officers  of  that  survey.  Through  the  coH>pe- 
ration  of  Hon.  M.  H.  DnnDeU,  representative  in  Congress,  the  8a- 
perintendent  of  the  Lake  Survey,  Gen.  C.  B.  Comstock,  was  induced 
to  take  immediate  steps  toward  the  determinatioa  of  the  latitude 
and  longitude. of  the  University  buildings.  There  being  no  Con- 
gressional appropriation  for  farther  determinations  In  this  State, 
nothing  farther  has  been  done.  It  Is  desirable,  in  order  to  construct 
a  correct  map  of  Minnesota,  that  as  many  points  as  possible  be  es- 
tablished in  the  same  manner.  In  the  State  of  Michigan,  the  Lake 
Survey  officers  are  determioing  one  or  more  points  in  each  county 
of  the  Southern  Peninsula.  It  is  done  by  special  act  of  Congress, 
appropriating  money  to  enable  the  Lake  Survey  to  aid  the  State 
Survey.  I  call  your  attention  to  this  matter,  that  ftirther  efforts 
may  be  made  to  carry  out  the  intent  of  the  original  action  of  the 
Board  of  Regents.  It  is  the  established  policy  of  the  general  gov- 
ernment to  aid  those  States  that  are  carrying  on  geological  surveys, 
through  the  instrumentality  of  the  coast  surveys,  and  it  has  been 
so  announced.  The  attention  of  Congress  should  be  called  specially 
to  this  matter,  in  order  that  our  survey  may  receive  Its  share  of  such 
aid. 

The  following  has  been  sent  fh>m  the  office  of  the  Lake  Survey, 
at  Detroit,  by  order  of  Gen.  Comstock,  giving  the  results  of  obser- 
vations made  at  the  University : 
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Longihtde  of  Ou  Smaller  Ovpota  ofth«  Vntwraity  of  JfiEmwwAx. 


Iiongitude    of    WMhlngton     (Nival  j  ^  AdmJialSand'sIet- 

ObeerratoiT]    west     from    Green-  i  77°  08'  Oft"  .M )  tor,  Febraur  ft 

wlch.                                                   >  i  1872. 

V.    S.    Lake     Sarrey      obeemtory  ^  r 

(1M7  to  1B70)  W8Bt  ftom  WMtlng-  J  S  M  6».  80     3^8.  Report  1871 

ion  {Niyal  Observ.tory.)                  S  i  *"**  ^"  »«•  »■ 

S.  B.  comer    of   tbe    new    Cnstom 


H.  comer   or   uie    new   unstom^  C  t   h 

House,  8t.  Ptuil,  Minn.,  west  from  Uo  Oa  SS.  3S  )  ^'  °' 

tbe  L.  8.  ObB.  {1847  to  1870.)  J  ^      and 

E.  >  0    8  86.  61 


tbe  L.  8.  ObB.  (1607  to  1870.) 

Smaller  Cnpolt  of  {be  UolverBltj 

HlnoeBOta   west   ttom   the    8. 

corner  of  the  new  Custom  Honae.      I  1  «      _     . 

J  [_      sell,  computer. 

Longitude  of  the  smaller  cnpola  of  ^ 
the  UnJTerslty  of  Hlmiesota  from  >W°  11'  08".  60 
Greenwich.  ) 


Ofllce  No.  8,  from 
new  Cnstom  Hoose, 


Lstltode  of  the  8.  E.  corner  of  tbe  ,  , ,     .„,„„„,        .    „    

^1,     B»  in  „«    1        .    g   Flint,  ob- 


■,  1871, 
Smaller  Cnpola  of  the  UnlTerslty  of  ^  Office  rep.  No.  218. 

Minnesota  north  from  the  S.  B.  ^         I  se.  SS  5      A.  B.  Flint,  ob' 
comer  of  the  Cnstom  Honse.  J  (      T.  Rnssell, 

Smaller  Cnpola  of  the  nniverBlir  of  >  ^o 
Minnesota.  S 


1   5       A.  I 
I      T.  1 


Litltnda.  LonglMO^. 

Smaller  Cnpola  Of  the  Univ.  of  Minnesota  44°fi8'  SS".  32  08°  14' 08".  60 

(Signed)  0.  B.  WHBELEB, 

Compiler. 

In  regard  to  chenioal  work  I  am  not  informed  that  anything  has 
been  done  since  the  report  of  1878.  From  time  to  time  the  fol- 
lowing anbBtancea  have  been  submitted  to  the  chemist  of  the  sor- 
Tey  for  examination.  Tbis  list  is  here  given  that  the  record^  of 
the  survey  may  be  easily  consulted,  and  that  in  futore  analyses 
■amples  may  readily  be  referred  to  their  sources. 

No.  1.    Light,  pinkish  clay,  known  as  "Tripoli,"  ttom  Stillwater,  Minn. 

Submitted  to  Prof.  Strange  December  lOth,  187S.    Reported  on  by  Prof. 

Feckham.    (See  the  Second  Annual  Report.) 
No.  a.    Red  and  yellowish  cloy,  fine  grained;  noapparent  pebbles  nor  sand. 

From  Spring  Valley,  Minn.    Submitted  to  Prof.  Strange  December  lOth, 

1872. 
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No.  S.  Drab,  or  brown  cUy,  with  &  reddisli  tinge,  veiy  line  and  aoAp7  to 
•the  touch;  do  auid  nor  pebbles.  Vton  Spring  VaUey, Minn.  Submitted 
to  Prof.  Strange  December  10th,  1872. 

No.  4.  Sune  u  No.  2,  bnt  evidently  acenaceons,  and  with  occasional  small 
pebbles.  From  Spring  Valley,  HInn.  Submitted  to  Prof.  Strange  De- 
cember lOth,  18TS. 

No.  5.  Pent,  ttom  Schmidts'  land,  St.  Paul,  Minn.,  eight  fbet  below  the 
sarftce.  Sabtnltted  to  Dr.  P.  B.  Boae  Angnst  6th,  18TS.  Beported  No- 
Tember  23d,  1878.    (See  the  Second  AdddoI  Eeport.)  / 

No.  6.  Peat,  from  Schmldtz'  land,  St.  Panl,  Ulan.,  2  feet  below  the  sar- 
face.  Submitted  to  Dr.  P.  fi.  Bose  Angnat  6th,  1878.  Beported  Novem 
ber  22d,  IB78.    (See  the  Second  Annual  Beport.) 

No.  7.  Hannfhctnred  Peat,  ttom  Wells;  W.  Z.  Halgbt.  Submitted  to  Dr. 
P.  B.  Boae,  August  6th,  1878.    Beported  by  hltn  November  >2d,  1878. 

No.  8.  Peat  ftom  Lake  Emily,  near  Bt.  Peter.  Hlnn.  Submitted  to  Dr.  P. 
P.  B.  Rose,  August  6th,  1878.    Beported  November  22d,  1S78. 

No. ».  Turf-peat,  from  Empire  City.  Submitted  August  6th,  1878,  to  Dr. 
P.  B.  Boae.    Beported  November  S2d,  1S7S. 

No.  10.  Peat  ftom  WeUs,  not  manofactnred.  Submitted  August  eth,  1878, 
to  Dr.  P.  B.  Roae.    Reported  November  92d,  187S. 

No.  11.  Cretaceous  coal,  canoel,  f^om  Crow  Creek,  near  Bedwood  Falls, 
Minn.    Submitted  to  Prof.  S.  F.  I^ckham,  Sept.  S^,  1878. 

Ho.  13.  Coal,  from  the  surlkce,  near  Bismarcl^  D.  T.  Submitted  to  Prof. 
S.  F.  Peckbam,  September  6th,  187B.  [The  last  two  have  the  same  ex- 
terna] characters.] 

No.  13.  Earthy  coal,  from  Crow  Creek,  near  Bedwood  Falls,  Minn.  Sub- 
mitted to  Prof.  B.  F.  Feckham,  September  Sth,  tS78. 

No.  14.  A  mixture  of  charcoal  and  ash,  apparently,  from  the  lignite  beds 
of  the  cretaceous,  at  Bedwood  Falls,  Ulna.  Submitted  to  Prof.  S.  P. 
Feckham,  September  Sth,  1878. 

No.  16.  Kaolin;  the  result  of  decomposed  granite,  greenish,  with  no  ap- 
parent grit.  From  Birch  Coolie,  Minn.  Submitted  to  Prof.  B.  F.  Feck- 
ham, September  6tb,  1873.  (See  description  of  this  sabatance,  and  of 
the  locality.  In  the  Second  Annual  Beport.) 

Ho.  16.  Peat,  from  St.  Cloud,  18  ln<])tes  below  the  sorftce.  Submitted  to 
Prof.  S.  F.  Feckham,  September  16th,  1878.  PartlaUy  uialyied  and  re- 
ported December  S8d,  1878,  • 

No.  17.  Peat  from  Lura,  Faribault  county,  Minn.,  18  Inchea  below  the  snr- 
Due.  I^nd  of  W.  Z.  Height.  Bog  A.  Submitted  to  Prof.  S.  F.  Peck- 
ham,  October  9th,  1S78.  Partially  analyzed  and  reported  December  38d, 
1673.    (See  the  Secood  Annual  Beport.) 

No.  18.  Peat  from  the  same  bog  as  No.  17, 8  feet  below  the  sorflw^e.  Sub- 
mitted to  Prof.  S.  F.  Feckham,  October  Sth,  1873.  Partially  analyzed  and 
reported  December  S8d,  1873. 

Ho.  19.  Feat  from  Lura,  Bog  B,  IS  laches  below  the  snrfkce.  Submitted' 
October  9th,  1878,  to  Prof.  8.  F.  Peckham.  Partially  aa&lyaed  and  re- 
ported December  28d,  1878. 

No.  20.  Peat  from  the  same  bog  as  No.  19,  8  feet  below  the  sarflue.  Sub- 
mitted to  Prof.  8.  F.  Peckham,  October  9th,  1878.  Panially  analysed  and 
reported  December  38d,  1878. 
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Ho.  n.  Toif-peat,  from  the  l&od  ot  Jobn  Haggard,  section  4,  town  101, 
nnge  3S.  Submitted  October  9th,  1878,  to  Prot  S.  F.  Pockhiun,  Par- 
tially analyzed  and  reported  December  28d,  ISTB. 

No.  S8.  Peat  from  K.  K.  Peck's  Und,  near  Wlndom,  B  feet  below  the  enx- 
ftcfl.  SQbmltted  October  9th,  187S,  to  FroIbsBor  8.  F.  Peckham.  Par- 
tially analyzed  and  reported  December  2Sd,  I8TB. 

No.  28.  Peat  from  K.  K.  Peck's  land,  near  Windom,  a  fret  below  the  siir> 
free.  Submitted  October  9th,  1878,  to  Profrssor  8.  F.  Feckluun.  Par- 
tially analyzed  and  reported  December  2Sd,  1S7S. 

No.  21.  Peat,  from  the  land  of  Ber.  Edward  Savage,  near  Windom,  Hbm., 
18  laches  below  the  sarAuse.  Subnidtted  October  Sth,  1878,  to  Prof.  S.  F. 
Peckham.    Partlall;  analysed  and  reported  December  2Sd,  1878. 

No.  26.  Titrf-peat,  from  S.  0.  Taggarfs  land,  section  24,  town  106,  nuige 
86.  Submitted  October  Sth,  1878,  to  Prof.  8.  F.  Peckham.  Partially  an- 
alyzed and  reported  December  28d,  1878. 

No.  26.  Peat  from  land  of  A.  A.  Sonle,  Honntaln  Lake,  Hinn.,  a  feet  below 
the  Borfkce.  Submitted  October  9th,  1878,  to  Professor  8.  7.  FecUuun. 
Partially  analyzed  and  reported  December  SSd,  1878. 

No.  87.  Peat  from  the  land  of  the  St.  Paul  and  SlonxClty  Railroad,  section 
18,  town  lOG,  range  87,  2  ket  below  the  snrAce.  Submitted  to  Prof.  8. 
F.  Peckham,  October  Sth,  1878.  Partially  analyzed  and  reported  Decem- 
ber SSd,  1878. 

Ho.  28.  Peat  from  the  land  of  F.  O.  Ta^or,  Brooklyn,  Hetinepin  conntj. 
Sabmltted  to  Prof.  8.  F.  Peckham,  October  9th,  1878.  PartiaUy  analyced 
and  reported  December  28d,  1878. 

No.  39.  Lnmpe  from  the  sandstone  near  the  Red  Jacket  Hills,  In  Blue  Bartb 
coonty,  apparenUy  magnesia,  or  magnesia  and  lime.  (See  deecilptlon  of 
that  locality  In  the  report  fbr  1878.)  Snbmltted  to  Prof.  8.  F.  Peckham. 
Partially  examined  and  reported  December  SSd,  1878. 

No.  80.  Green  specks  la  the  A.  Lawrtwx  iHnertons.  Sample  from  St. 
Lawrence.  Submitted  to  Prof.  S.  F.  Peckham,  Partially  examined  and 
reported  December  SSd,  1B78. 

No.  81.  Qreen  specks  from  the  <St.  Lawrmet  Umettone.  Sample  Irom 
Jndson.  Submitted  to  Prof.  S.  F.  Peckham.  Partially  examined  and  n- 
ported  December  SSd,  1878. 

Ho.  82.  Black  mineral,  Bccompanylng  quartz.  The  quartz  occnrs  In  de- 
composed granite,  at  Minnesota  Falls.  The  mineral  has  the  appearance 
of  specular  peroxide  of  Iron,  but  Is  thought  by  the  owners  to  be  a  min- 
eral of  value.  Submitted  to  Prof.  8.  F.  Peckham,  who  pronounced  It 
hMmatlto  iron  ore.  (See  the  description  of  this  locality  In  the  Second 
Annual  B«poa.) 

Ho.  88.  Tnif-peat,  town  101,  range  M,  section  37.  Submitted  to  ProC  8. 
F.  Peckham,  March,  1874. 


Ho.  8S.    Feat,  from  Bed  Wing,  land  of  CapL  O.  Eames.    Submitted  to 

Prof.  8.  F.  Peckham,  March,  1871. 
Ho.  88.    Feat  ftom  C.  F.  Bryan's  land,  near  Winona,  HInn.    Sabmttted  to 

Prof.  8.  F.  Peckham,  March,  J8T4. 
S 
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No.  87.  Ore  from  the  Sauk  Valley,  said  to  have  been  taken  from  tbe  bot- 
tom of  a  abaft  sunk  In  exploration  for  coal,  Snbmltted  to  Frof.  8.  Z*. 
Feckkam. 

No.  Se.  Ore,  supposed  to  be  of  Bilver,  from  Colorado,  from  J.  B.  Cnlvei. 
DQlatb,  Minn.  Babmltted  to  Prof.  8.  F.  Pechtaam,  September  letb,  1BT4. 
Beported  to  Hr.  ChItot. 

No.  89.  Ore,  supposed  to  be  of  silver,  flrom  B.  F.  Kindred,  Bralnerd,  Hlno. 
Snbmltted  to  Frof.  8.  F.  Peckham,  September  IBtb,  1874.  Beported  to 
Mr.  ElDdied. 

No.  40.  Ore,  snpposed  to  be  of  BlWer,  from  the  north  ibore  of  Lake  Sn- 
perior,  near  Dalnth,  from  H.  Borg.  Submitted  to  Dr.  P.  B.  Bose,  No- 
vember EOth,  1874.  Beported  December,  1874,  and  fbrwarded  to  Mr. 
Burg. 

No.  41.  Ore  from  H.  L.  Caeey,  snpposed  to  be  of  iron,  from  the  corporate 
limits  of  Dulntb.    Submitted  to  Fiof.  8.  F.  Feckbam,  December,  1874. 

No.  43.  Sample  of  mineral  water  from  the  Belle  Flaine  Salt  Springs. 
Snbmltted  to  Frof.  S.  F.  Feckbam,  October,  18TS.    Partially  analysed 

and  reported  December  28d,  I87S. 

No.  48.  Fragment  of  native  copper,  apparently,  from  H.  8.  Bnesell,  Pleas- 
ant Qrove,  Olmsted  county.  Submitted  to  Mr.  D.  P.  Strange  in  the  win- 
ter of  1872  and  '7S.  Beported  by  Prof.  6.  F.  Peckbain,  December  28d, 
1878. 

No.  44.  Sample  of  water  from  the  Belle  Flaine  Salt  Springs-  Submitted 
to  Frof.  8.  F.  Feckbam,  October,  1878.  Fartlolty  analysed  and  reported 
February  16th,  1874. 

The  accompanying  report  also  embriiceB  a  Btatement  of  opera- 
tions in  the  Hueeum  since  the  date  of  the  last  report  thereon.  The 
law  ordering  the  Greological  and  Nataral  History  Survey  contains  a 
clause  as  follows : 

Ssc.  6.  It  shall  be  the  duty  of  said  board  c/f  regents  to  canse 
proper  specimens,  skillAilly  prepared,  secured  and  labeled,  of  all 
Tocka,  soils,  ores,  coals,  fossils,  cements,  building-stones,  plants, 
woods,  skins,  and  skeletons  of  animals,  birds,  insects  and  fishes, 
and  other  mineral,  vegetable  and  animal  substances  and  organisms 
discovered  and  examined  in  the  coarse  of  said  surveys,  to  be  pre- 
served, for  public  inspection,  ftee  of  cost,  in  the  University  of 
Minnesota,  in  rooms  convenient  of  access,  and  properly  warmed, 
lighted,  ventilated  and  furnished,  and  in  charge  of  a  proper  soi^n- 
tiflc  curator.    •     •     ■ 

This  clearly  establishes  in  the  University  a  State  Cabinet  or  Mu- 
seum of  Natural  History.  A  report  on  the  progress  of  the  survey, 
in  compliance  with  law,  implies  a  report  on  the  condition  of  its  col- 
lections. Hence  it  seems  proper  that  hereafter  the  report  on  the 
mnseum  should  be  embraced  in  that  on  the  progress  of  the  survey. 
With   the   establishment  of   the  Stat«  Museum  at  the  University 
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ariees  the  necessity  for  coses  for  the  exhibition  and  proper  keeping 
of  the  collections,  and  other  current  expenses  involved  in  their 
transportation,  labeling  and  onstody.  Objects  of  Natural  History, 
requiring  carefU  and  often  expensive  preparation,  most  be  con- 
staotly  watched  and  frequently  cleansed,  to  prevent  their  deteriora- 
tion and  destmctioo.  The  mounting  of  maounala  and  of  birds  is 
expensive.  To  carry  on  a  syBten  of  exchanging,  with  other  insti- 
tntio&s,  as  ordered  by  the  law,  inTolves  ao  outlay  of  money.  None 
of  these  expeuses  have  been  provided  for.  The  legislature  should 
make  an  annual  appropriation  of  several  hundred  dollars  to  enable 
the  Regents  to  carry  out  that  part  of  the  law.  It  will  require,  at 
once,  about  a  thousand  dollars  to  fit  up  the  rooms  assigned  to  the 
use  of  the  Museum,  witb  suitable  cases  and  other  appliances. 

I  wish  to  c&tl  to  your  serious  attention,  the  propriety  of  taking 
steps  to  place  on  an  active  footing  other  portioifs  of  the  work  ordered 
by  the  general  law  of  March,  1872.  Sundry  practical  questions 
iovolTing  the  industries  of  the  state  and  the  confort  of  the  people, 
have  ariseu  since  the  inception  of  the  survey ;  and  the  demand  for 
their  solution,  by  efficient  means  and  in  an  authoritative  manner, 
has  sought  expression  in  attempts  at  special  legislation,  creating 
special  commissions  for  the  purpose  of  investigation  and  report. 
These  practical  questions,  which  really  depend,  in  their  ultimate  re- 
sults, on  the  means  taken  to  investigate  under  the  guide  of  science, 
and  to  modify  or  control  their  operations,  are  covered  by  the  terms 
of  the  general  law  of  March,  1S72.  I  refer  to  an  examination  of 
the  peat  deposits,  and  to  the  collection  of  statistics  concerning  the 
late  incursion  of  the  western  grasshoppers  into  the  state.  If  the 
general  law  were  put  into  vigorous  execution,  with  ample  means, 
there  would  tie  no  inducement  to  originate  special  commissions  to 
perform  the  various  portions  of  the  work  ordered.  It  seems  to  me 
these  departments  ought  not  to  r^st  much  longer  without  making  a 
systematic  banning.  If  nothing  more  is  done  than  to  keep  up  an 
o^anization,  with  little  expense,  such  organization  would  be  ready 
In  case  any  public  emergency  arises  to  take  the  work  in  hand,  and 
to  furnish  information  inunediately  coDcerniug  its  proper  treatment. 
In  the  mean  time,  any  special  commission,  created  to  perform  work 
required  by  the  terms  of  the  general  law,  should  be  made  subject 
to  the  Board  of  Regents,  and  all  official  reports  on  scteutiflo  investi- 
gations, covered  by  that  law,  ought  to  be  made  as  so  much  con- 
tributed to  the  progress  of  the  Geological  and  Natural  History 
Survey.  Then  the  state  will  not  find  herself  duplicating  her  em- 
ployes, and  performing  twice  the  same  service.    Then  all'  these  in- 
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vflBtdgations  will  be  Jadioioosly  n^wrvlBed,  and  Hifl  sdentiflc  vork 
of  the  state  will  be  harmonized  in  aU  its  relations. 

Geimane  to  the  woA  of  the  ge(d<^oaI  snrrey,  is  the  coUeotioa 
of  a  set  of  the  bnilding  stonee,  minerals,  limes  and  soils  of  the 
state,  for  exhibition  at  the  Centennial  £zpositi<Hi,  to  be  held 
at  Philadelphia  in  the  year  1876.  The  State  Board  of  Centennial 
Managers  having  requested  the  aid  of  the  Geolt^cal  Sorvey  in 
making  a  enltabte  collectioo  of  the  objects  named,  the  Board  of 
Bcgents,  through  their  £xeciitiTe  Committee,  authorized  me  to 
snperintead  their  coUeotion.  Although  the  desires  and  plans  of  tiae 
State  Board  of  Centennial  Managers  have  been  very  widely  pub- 
lished, and  oonslderable  personal  appeal  has  been  resorted  to,  the 
present  eondition  of  the  meager  collections  thns  &r  made  does  not 
warruit  ardent  expectations  that  this  branch  of  the  exhibition  on 
the  part  of  Minnesota  will  be  creditably  sustained. 

In  submitting  this  report,  I  take  pleasure  in  acknowledging  the 
aid  of  the  people  of  the  counties  reported  on,  and  especially  of 
Prof.  M.  W.  Harrington,  of  Ann  Arbor,  whose  former  connection 
with  the  geological  survey  of  Michigan  enabled  him  to  conduct  the 
field  work  independently,  releasing  me  for  other  duties. 
Very  respectfhlly, 

m.  H.  WmCHELL. 


Ths  Chitzbsitt  or  MnnrESOTA, 
Minneapolis,  Minn.,  Dec.  SI,  1875. 
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Showing  LocaHons  of  rhe  Counhes. 
TouU  arta.  83.53lSgu.artmU.es. 
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REPOKT    ON    THE    GEOLOGY    OF 
FILLMORE   COUNTY. 


Sitvation  and  Ana. 


Fillmore  oonnty  lies  ac|jMent  to  the  State  of  Iowa,  and  is  sepa- 
rated from  the  HiasiHippi  river  by  Houston  ooanty.  It  lies  next 
east  of  Uower  oonnty,  which  was  reported  on  last  year.  It  baa  a 
width,  north  and  south,  of  four  goTemment  towns,  each  six  miles 
sqoare,  and  a  leogth,  east  and  west,  vX  aix,  making  it  one  of  the 
lai^est  of  the  organized  connties.  Its  area  Is  aboat  864  square 
miles,  or  553,081.77  acres,  according  to  the  records  of  the  State 
Land  Office.  It  contains  no  lakes,  and  bat  few  aoroa  that  are  od- 
saited  to  farm  tillage.  Preston  is  Uie  oonnty  seat.  Lanesboro, 
Spring  Valley,  Chatfield  and  Boahford  are  the  principal  towns. 

JSfaliwrtA  Draimaat. 

Boot  river,  with  ita  tribntaries,  druna  nearly  the  whole  of  the 
oonnty.  The  Upper  Iowa  river,  which  enters  the  county  in  Beaver 
and  Bristol  townships,  receives  a  few  small  streams  ft^m  the  aoutti- 
em  tier  of  townahips.  Boot  river,  flowing  toward  the  east,  spreads 
oat  its  tributaries  north  and  south,  like  the  rays  of  a  fan,  crossing 
tbe  entire  county  from  west  to  east.  Many  of  the  branches  of  Boot 
river  rise  in  tlie  counties  next  west  and  nortii  of  Fillmore  ooanty, 
in  a  tract  of  country  covered  with  northern  drift.  After  entering 
Ifllmore  county,  they  soon  enter  canon-like  valleys,  and  the  drift 
becomes  much  lighter.  They  then  converge  toward  the  main  val- 
ley, following  deeply  cut  rocky  valleys,  and  leave  the  county  in  one 
volume  at  Bushford,inthenortheastemcomerof  thecounty.  These 
streams  farnish  flreqnent  water-power  privileges,  and  a  number  of 
them  have  been  improved  in  the  erectionof  mills,  which  are  scattered 
throughout  the  county  as  follows.  There  are,  besides  these,  several 
smaller  saw  mills : 
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At  Chatfleld,  two  flonrliig  mlUs. 

On  the  Bontheast  qauter  of  section  IT,  Cbatfleld,  one  fioarlng  niiU. 

At  Clew  Grit,  one  flonrlng  mUl. 

On  section  81,  Jordan,  one  saw  mill. 

At  Preston,  one  flonrlnfc  and  one  woolen  mllL 

At  Carlmona,  one  flouring  mill. 

At  Foreetvllle,  one  flonring  mill. 

At  Mlns^,  one  flouring  inttl. 

At  PlUmore,  two  flonrlng  mills. 

At  Baldwin's  Bridge,  (section  21,  ForestTllle,)  one  saw  mill,— also  Oiled 
for  grindlns  fted. 

At  section  3i,  Bloomfleld,  (De  For,)  one  flouring  mllL 

At  Granger,  two  flouring  mills. 

On  SoQtli  Root  riTer,  tbree  flonrlng  mlUs. 

At  BnsUbrd,  three  flouring  mills. 

At  Fet«rson,  one  flonrlDg  mill. 

At  Whalen,  two  flooring  mills. 

At  Lanesboro,  tbree  flonring  mllla. 

On  Bear  and  Deer  Creeks,  In  the  northwestern  part  of  the  coonty,  eight 
flooring  and  fbnr  saw  mills. 

At  the  Tnnnel  Mills,  section  84,  Snmtier,  advastftge  has  been  ta- 
ken of  the  winding  conrse  of  Bear  Creek.  The  cieek  is  enclosed  on 
both  sides  by  high  rock;  walls.  A  tnnnel  has  been  cut  through  a 
narrow  neck,  excavated  in  the  rock,  admitting  the  water,  which  falls 
^ain  into  the  river,  on  section  84,  producing  a  fall  of  25  feet  in  600 
feet.  The  cut  in  the  rock  is  600  feet  long,  for  the  tanael,  and  100 
feet  for  the  tail  race.  At  G.  Weisbeck's  Mill,  a  similar  opportunity 
is  offered.  This  is  on  section  11,  Spring  Valley.  By  a  tuDnel  of 
70  feet,  through  the  "Hog's  back."  a  fall  of  17  feet  10  inches  may 
be  secured;  and  at  the  lime  kiln  of  Mr.  J.  H.  Hall,  near  Weisbeck's, 
a  tnnnel  of  125  feet  will  famish  a  power  of  20  feet.  About  30  rods 
ft'om  Weiebecb's,  a,  tunnel  of  450  feet  will  afford  64  feet  head  of  - 
water,     the  rock  is  limestone,  in  horizontal  bedding. 

Surface  Featuret. 

That  portion  of  the  county  which  is  covered  with  a  thick  deposit 
of  foreign  drift  presents  the  usual  monotony  of  surface,  character- 
istic of  the  drift  latitudes.  This  includes  the  moat  of  the  western 
range  of  townships  across  the  western  end  of  the  county,  and  some 
portions  of  the  next  range  east.  There'are,  however,  even  within 
the  drift  area,  a  number  of  narrow,  deeply  cut  valleys,  with  precip- 
itous, rocky  blnfis,  having  very  much  the  nature  of  canons,  like 
those  of  the  driftiess  tenitorles  of  the   west.    Toward  the  east 
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these  deeply  cat  valleys  are  more  nnmeroos.  All  the  little  streams, 
and  a  great  many  narrow  valleys  that  have  do  rnnning  water  in 
them,  have  high,  rocky  blofi^  along  their  whole  course.  These  val- 
lies  and  streams,  constituting  the  drainage  system  of  the  oonnty, 
converge  toward  the  valley  of  Hoot  river.  The  valley  of  this 
sta«am,  with  its  principal  tribataries,  presents  some  of  the  most 
remarkable  and  instroctive  phenomena  of  erosion  to  be  found  in 
the  state.  It  passes  nearly  at  right  angles  across  the  strike  of  the 
formations.  These  are  alternating  limestoDes  and  sandstones,  with 
an  occasional  bed  of  soft  shale.  The  Trenton  limestone,  anderlain 
1^  the  easily  eroded  St.  Peter  sandstone,  the  same  as  at  the  falls  of 
St.  Anthony,  althongb  about  a  hundred  and  sixty  feet  in  thickness, 
is  eaten  into  by  the  retroaction  of  the  water  as  it  plunges  over  tbe 
falls  at  the  point  where  the  streams  cross  the  line  of  its  super- 
position over  the  St.  Peter,  until  they  have  each  excavated  in  the 
Trenton  a  deep  channel  fVom  15  to  SO  miles  in  extent.  Through 
the  line  of  strike  of  the  St.  Peter  these  valleys  are  widened  out, 
the  surface  of  tbe  low  ground  within  the  blufib  being  usnalty  one  of 
rich  meadow  with  nndutating  surface,  from  one  to  two  hundred  feet 
below  the  general  level.  The  Lower  Magnesias  Formation  is  entered 
upon  by  the  streams  while  they  are  yet  a  good  many  miles  within 
tbe  general  area  of  the  Trenton.  As  this  formation  consists  of  three 
members,  (two  limestones,  separated  by  a  sandstone  about  30  feet 
in  thickness,)  it  repeats  the  succeaaion  of  phenomena  witnessed  in 
the  erosion  of  the  Trenton  and  St.  Peter.  As  the  water  leaves  the 
Shakopee  limestone  and  enters  upon  the  Jordan  sandstone,  it  passes 
over  a  series  of  rapids,  or  a  fall  of  several  feet  perpendicular,  which 
falls  or  rapids  undergo  a  process  of  recession  under  the  same  causes  as 
produce  the  recession  of  the  Ttrenton-St.  Peter  falls.  Again,  when 
the  stream  passes  from  the  St.  Lawrence  limestone  npon  the  St. 
Croix  sandstone  the  same  conjunction  of  circumstances  causes 
another  rapid  or  water-fall.  Thus  by  a  series  of  steps,  more  or 
lees  evident,  the  branches  of  Boot  river  descend  from  tbe  area  of 
the  Galena  limestone  to  tbe  St.  Croix  sandstone.  The  valleys 
widen  in  the  sandstone  areas,  and  become  abruptly  narrow  in  the 
limestone  helts.  In  passing  down  a  stream,  within  a  sandstone 
area,  where  the  valley  is  perhaps  half  a  mile  wide,  with  tilled  farms 
in  the  bottom  land,  the  high  hlaffa  being  remote  from  the  stream, 
tbe  first  indication  of  an  approaching  change  in  tbe  formation  is  the 
rise  of  a  tenace  along  the  immediate  river  bank,  with  an  occasional 
exposure  of  lime  rock  facing  the  water.  This  terrace,  which  be* 
oomes  almost  continuously  roctf,  rises  slowly  till  it  exposes  the  full 


by  Google 


16  aaOLOGIOAI,  AHB  NATUBAL  HISTOBT 

thickness  of  the  rook  which  causes  it.  On  the  other  hand,  the  first 
evideottt  of  a  change  from  limestone  to  sandstone,  visible  in 
descending  the  stream,  is  the  occurrence  of  a  waterfall  or  rapid. 
Snch  changes  prodace  water-powers,  many  of  which  have  been 
improved.  Hence,  the  location  of  a  fionring  mill,  on  one  of  these 
branches,  is  an  intimation  to  the  geolgiat  that  at  that  point  one  of 
his  boundary  lines  crosses  that  stream.  Around  Uiese  points  gath- 
ered the  first  Tillage  settlements.  Preston  is  located  where  the 
water-power  formed  by  the  descent  of  Uie  liver  from  the  Sbakopee 
<m  to  the  Jordan  induced  the  constmction  of  mills.  The  water- 
power  at  Chal^eld  is  formed  in  Uie  same  way.  Near  Fillmore  the 
branches  of  Root  river,  known  as  Deer  and  Bear  creeks,  afford  good 
water  powers  by  their  descent  fVom  the  lower  Trenton  to  the  St. 
Feter.  Mills  have  been  boilt  at  both  points.  On  the  south  branch 
of  Boot  river,  above  Forestville,  the  stream  leaves  the  Trenton,  and 
the  waterfall  has  been  improved  in  the  same  manner,  at  Baldwin's 
Mill.  The  same  fact  Is  illustrated  by  a  great  number  of  eastward 
flowing  streams,  in  the  eastern  border  counties,  between  Fillmore 
coonty  and  the  falls  of  St.  Anthony  at  Minneapolis.  Of  course, 
rapids  are  also  likely  to  be  formed,  especially  in  small  streams, 
when  passing  through  the  areas  of  rock  of  uniform  hardness.  Snch 
water-powers,  and  others  that  are  formed-  by  the  construction  of 
dams,  do  not  fall  into  this  class. 

While  the  immediate  valleys  of  Boot  river  and  its  tributaries  are 
apt  to  be  rocky,  the  country  that  spreads  onl  in  either  direction, 
after  leaving  the  valleys,  ia  not  rough.  It  is  roUii^,  or  nndolating. 
In  the  eastern  portion  the  rocks  are  covered  by  a  heavy  deposit  of 
rich,  clayey,  loam,  known  as  the  loas,  which  fllls  np  many  depres- 
sions and  lends  a  oniform  and  remarkable  fertility  to  the  soil.  It 
constitutes  the  soil.  The  farms  are  all  well  drained,  naturally.  The 
county  contains  no  lakes.  In  York  township  there  is  a  slongh  which 
on  some  maps  is  represented  as  a  lake.  It  is  about  a  quarter  of  a 
mile  across.  The  Trenton  area  is  distinctly  separated,  topographi- 
cally, from  that  of  St.  Peter  and  the  lower  formations.  From  the 
Trenton  to  the  Lower  Magnesian  the  surface  descends  by  a  step  or 
terrace,  abont  125  feet.  Some  of  the  Trenton  areas  are  isolated  flx}m 
the  main  area,  and  constitute  small  tables  or  monnds,  which  are  well 
known  as  "  Trenton  monnds"  in  the  early  reports.  Some  travelers 
have  referred  them  to  the  agency  of  the  ancient  "  mound  builders," 
and  a  good  many  of  the  residents,  who  are  not  aware  of  the  geolog- 
ical causes  that  bave  produced  them,  still  beliete  that  they  are 
artiflcitd  instead  of  natural.    From  some  of  the  elevated  Trenton 
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areas,  overlooking  the  river  valleys,  magnifloent  views  of  landscape 
may  be  had.  From  the  elevated  Trenton  area  in  Newborg  town- 
ship,  the  eye  looks  over  the  valley  of  S.  Root  river,  and  can  almost 
discern  the  Trenton  b\utb  on  the  opposite  slopes  of  Boot  rivsr  in 
the  northern  part  of  the  connty.  From  the  peninsnia  of  the  Trenton 
Fanning  north  between  Camp  and  Willow  creeks,  in  Preston  town- 
ship, the  village  of  Foantain  is  plainly  discernible  across  the  valleys 
of  the  S.  Branch  of  Boot  river  and  Watson's  creek,  with  a  wide  ex- 
panse of  alternating  timber  and  prairie  between,  while  on  either  aide 
ia  a  broad  undalating  valley  of  prairie  land.  On  the  east  is  Camp 
creek  valley,  and  on  the  west  is  that  of  Willow  creok.  These  valleys 
are  deep  and  wide,  but  owing  to  the  thickness  of  the  loess  loam, 
the  slopes  are  gentle  and  broad,  and,  in  the  fall  of  the  year,  when 
the  indastry  of  the  farmer  is  exhibited  in  the  plowing  of  bis  wheat 
fields,  and  the  threshing  of  his  last  crop,  in  every  direction  may  be 
heard  the  rattle  of  threshers,  often  running  by  steam,  and  may  be 
seen  a  hundred  teams  preparing  for  the  next  harvest.  Another 
magnificent  view  may  be  obtained  tiom  the  Trenton  peninsula  on 
sees.  10  and  15  in  CarroUton.  From  here  the  view  extends  north 
over  the  valley  of  Boot  river  to  the  Trenton  bluffs  along  the  north 
boundary  of  the  county,  a  distance  of  over  forty  miles,  and  toward 
the  south  over  the  valley  of  the  S.  Branch  of  Boot  river,  looking 
over  Preston  and  Lanesboro,  which  are  situated  within  the  river 
bluSb,  so  far  below  the  general  level  of  the  country,  that  they  can 
be  seen  but  a  short  distance  before  reaching  them.  Further  down 
Boot  river  valley,  the  gorge  in  which  the  river  runs  becomes  wider, 
being  at  Busbford,  about  two  miies  in  width  with  fine  farm  lands  in 
the  bottoms.  The  bluflb  are  rounded  off  with  age  and  have  a  thin 
Boil,  generally  turfed,  though  showing  frequent  rock  exposure.  The 
river  is  there  565  feet  below  the  tops  of  the  bluffs,  as  measured  by 
aneroid.  At  Whalen,  in  Holt  township,  the  river  is,  by  the  same 
measurement,  170  feet  below  the  top  of  the  Trenton  terrace  on  sec. 
20.  Whalen's  Bluff  is  250  feet  high  above  the  river.  At  Lanesboro, 
in  CarroUton,  the  river  is  285  feet  below  the  immediate  river  bluffs, 
which  consist  wholly  of  the  Lower  Magnesian  formation,  and  about 
440  feet  below  the  top  of  the  Trenton  terrace  on  sec.  20,  Holt.  At 
Preston  the  river  at  the  stone  mill  is  3S6  feet  below  the  TrentOQ 
terrace,  which  forms  the  general  level  about  a  mile  south  of  the 
village.  At  Isiuours  Station  the  river  runs  145  feet  below  the  top 
of  the  Shakopee  limestone  which  fonns  there  the  brow  of  the  im- 
mediate river  blu^.  At  Forratville,  the  height  of  the  country, 
north  of  the  village,  above  the  river,  is  285  feet.  The  immediate 
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riTfiF  blaflb  ore  190  feet  tbavo  the  mill  pmkl.  At  Clwtfield,  the  river 
if  ftbont  222  feet  below  the  general  level  of  the  ootmtry.  At  i^llmore, 
the  preirie  apl&nd  is  200  feet  above  the  river  level.  E^om  Poantein 
to  latnonra  statiOD ,  the  track  of  Ihe  Sontbern  ICinneeota  railroad  de- 
scends 401  feet,  passing  from  tiie  opper  Trenton  to  the  St.  Lawrence, 
and  entering  the  latter  formation  abont  25  feet,  the  rocks  all  lying 
nearly  horizontal  At  Weisbeck's  Mill,  on  Deer  Creek,  section  11, 
Spring  Valley,  the  river  is  205  feet  below  the  general  level  of  the  conn- 
try.  There  is  here  a  little  drift,  bnt  the  cnt  is  mostly  in  the  Galena 
and  Trenton  limestones.  The  village  of  FonntMn  is  abont  350  feet 
higher  tiun  the  terrace,  at  i^reston,  on  which  the  Slanwix  Hoase 
stands.  These  meaenrements  might  be  mnltipUed,  but  enoogh  have 
been  given  to  show  the  aneveanees  of  the  sorface,  dae  to  erosion. 
The  rocke  lie  everywhere  nearly  horizontal.  Tbe  varied  topography 
of  the  connty  is  doe  to  the  influence  of  running  water,  and  atmoa- 
pheric  forces,  on  the  rocka,  combined  with  their  alternations  of  lime- 
stone with  soft  sandstone.  The  limestones  are  flrm,  and  resist 
these  forces  mncb  longer  than  the  sandstones.  They  alternate  in 
the  following  manner,  in  descending  order : 

rrenton  llmeetone. 
St  Peter  sandetooe. 
Shakopee  Umestone. 
Jordan  Bondatone. 
St.  Lawrence  limestone. 
St.  Croix  sandstene. 

The  limestones  form  the  prominent  features  in  the  topc^raphy. 
They  have  the  most  frequent  outcrops.  They  project  along  the 
summits  of  the  btu&b,  and  constitnte  the  brows  of  benches  or  ter- 
races that  diversify  the  county.  The  sandstones  never,  or  very  sel- 
dom, appear  in  the  tops  of  tJie  blaflb.  They  oatcrop  in  sheltered 
nooks,  or  below  the  line  of  the  limestone  exposure.  They  are  more 
likely  to  be  hid  by  soil  and  tiirf.  The  lower  Trenton  contains,  be- 
sides about  30  feet  above  the  St.  Peter  sandstone,  a  layer  of  easily 
eroded  green  shale,  wbich,  outcropping  by  roadsides,  introduces  a 
series  of  springs  and  maddy  spots,  being  impervious  to  water,  that 
invariably  folloira  that  boundary  line  wherever  it  goes.  It  with- 
stands the  disintegrating  action  of  the  elements  even  more  sucoesa- 
fblly  tbsn  the  limestones  themselves.  For  that  reason  it  protects 
that  portion  of  the  Trenton  which  lies  below  it,  long  after  that  which 
lies  above  it  has  been  entirely  denuded.  The  strike  of  the  upper 
Trenton  Is  often  driven  back  several  miles  from  that  of  the  lower 
Trenton.    The  lime  rook  which  lies  below  this  shale  is  about  20  feet 
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thick.  The  singaUr  Trenton  monnds,  which  bare  already  been 
mentioned,  are  compoBed  of  the  lower  Trenton  protected  by  a  great- 
er or  less  thicknees  of  the  green  Bhale,  and  a  portion  of  the  St. 
Peter  sandstone.  The  snbjoined  diagram  illnstrates  the  manner  of 
weathering  down  of  the  Trenton  and  St.  Peter.  Inatancea  of  this 
may  he  seen  in  almost  any  square  mile,  in  the  loam-oovered  area, 
aloi^  the  ootrnnning  strike  of  the  Trenton. 
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At  a  the  Trenton  has  its  ftill  tbicknesa,  about  160  fbet.  Snch  a 
point  may  be  found  at  Fountain ;  b  representa  an  oatorop  of  the 
npper  Trenton,  as  seen  along  the  gor^s  that  are  frequent  in  the 
Trenton  area.  Such  an  ontcrop  is  visible  at  the  "Big  Spring,"  a 
few  miles  northwest  of  Fountain,  where  the  water  rashes  out  in  a 
great  volume  near  the  base  of  the  bluff,  and  probably  on  a  level 
with  the  top  of  the  Green  Shale.  At  e  is  a  marshy  tract,  ur  one 
that  is  gently  sloping,  having  a  springy  margin,  near  the  brow  of 
the  lower  bluff.  Snch  spots  are  visible  partioolarly  at  Chatfield,  in 
the  northern  part  of  the  village,  near  Jacob's  lime-kiln,  and  west  of 
there.  A  fine  illnatratioD  of  the  effect  of  this  shale  on  the'  surface 
drainage  maybe  seen  in  section  85,  Holt,  where  a  copious  spring 
Issues  from  near  the  top  of  the  mound  of  Trenton,  the  water  tteing 
shed  by  the  shale  overlying,  and  is  gathered  by  troughs  into  a  tank 
for  watering  stock,  d  represents  the  outcropping  edge  of  the 
lower  Trenton,  It  ia  this  which  is  seen  in  the  summits  of  the  iso- 
lated mounds,  and  which  forms  tlie  oonspicuoas  shoulder  that  exists 
wherever  the  strike  of  the  lower  Trenton  crosses  the  county.  The 
slope  e  is  occupied  by  ttie  St.  Peter  sandstone,  ^melimes  this  is 
qnite  prectpltoos,  and  its  upper  forty  or  fifty  feet  are  very  apt  to  be, 
but  its  lower  portion  is  generally  very  gently  descending,  so  that  it 
is  impossible  to  determine  when  it  is  replaced  by  the  Shakopee 
which  underlies  it.  The  tiorizontal  diatance  between  b  and  d  is 
sometimes  several  miles.  This  is  apt  to  be  the  cose  along  the  east- 
em  ma^in  of  the  Trenton  area.  Indeed  the  detached  Trenton 
areas  in  Holt  and  Amherst,  and  notably  that  in  Pilot  Mound,  town- 
ships, comprise  only  this  lower  portion  of  the  Trenton.  The  Sbak- 
apee  limestone,  /,  underlying  the  St.  Peter,  ia  that  which  occurs 
along  tiie  tops  of  the  immediate  bluflb  of  the  river,  as  at  Preston, 
Iianeeboro,  Clear  Grit  and  Wbalen.  At  Chatfield  it  is  seen  at  the 
mill,  and  riaea  about  thirty  feet  above  the  river. 

Throughout  the  Trenton  area  are  found  a  great  many  depressions 
that  are  well  known  as  "sink-holes."  These  consist  of  broken 
down  spots  in  the  drift,  or  loam,  where  it  had  been  spread  over  a 
pre-existing  canon  in  the  rock.  In  some  places  they  are  very  nu- 
merous, but  they  are  confined,  so  far  as  known,  with  but  a  single 
exception,  to  the  Trenton  areas.  They  throw  some  light  on  the 
condition  of  rocky  surface  prior  to  the  period  which  witnessed  the 
spreading  of  the  drift.  The  rook  was  wrought,  at  least  in  Fillmore 
ooonty,  in  very  much  the  same  manner  as  we  now  see  it  along  the 
liver  goTgfia.  The  immense  valleys  of  erosion  which  we  see,  not 
only  in  Fillmore  coonty,  but  also  throughout  the  tract  that  has  been 
denominated  th«  "  DriAless  area,"  were  excavated  before  the  glacial 
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period.  When  the  atreaiDB  of  the  present  time  ran  in  sncb  gorges 
they  have  been  so  located  by  the  exigencies  of  aorTace  drainage 
and  erosion  since  the  glacial  epoch.  That  these  goi^s  antedate 
the  glacial  period  is  shown  by  their  existence  beneath  the  glacial 
drift.  These  eink-holee  aometimea  occur  in  lines,  and  with  increas- 
ing frequency  and  size  toward  a  large  valley,  and  at  last  coalesce 
00  as  to  form  a  continaons  valley,  though  fVequently  withont  mn- 
ning  water,  that  becomes  tributary  to  the  lai^er  gorge.  These 
gorges  under  the  drift  can  sometimes  be  traced  for  some  distance 
by  a  series  of  successive  sink-boles.  Sometimes  streams  are  lost 
in  Uiem,  and  reappear  at  lower  levels.  There  are  several  well- 
known  subterranean  passt^s  in  the  connty.  Lost  Creek,  in  Jordan 
township,  and  the  Brook  Kedron,  in  Sumner,  both  have  nndei^ronnd 
passages  for  several  miles.  Canfield  Creek,  south  of  Forestville, 
runs  undergroand  about  twelve  milea,  and,  finally,  the  south  branch 
of  Boot  River  sinks  on  the  northeast  quarter  of  section  19,  For- 
eatville,  and  runs  underground,  except  in  high  water,  to  about  the 
center  of  section  21,  where  it  reappears  agiun.  These  underground 
passives  are  in  the  area  of  the  Trenton.  They  indicate  the  corru- 
gated surface  the  country  presented  pnor  to  the  over^reading  of 
the  drift  and  loess  loam.  The  Trentou  cannot  be  supposed  to  have 
been  any  more  subject  to  sncb  causes  as  prodaced  this  channeling 
in  the  rock  than  the  other  formations  of  the  Lower  Silurian.  There 
is  some  reason,  however,  why  these  goi^s  are  found  almost  entire- 
ly confined  to  that  limestone.  Aa  has  been  said,  the  rest  of  the 
Lower  Silurian  conaiata  of  alternating  sandstones  and  limestones, 
which  conduces  to  their  breaking  down  laterally,  the  sandstones 
easily  crumbling  ont.  The  Trenton  limestone,  on  the  other  hand, 
while  it  has  a  thickness  of  160  feet,  more  or  less,  haa,  near  its  baae, 
a  bed  of  impervious  shale,  which  prevents  the  downward  inflltratiou 
of  the  surface  water,  and  protects  the  underlying  sandstone.  Hence 
the  erosions  that  operate  laterally,  in  tearing  down  the  other  Lower 
Silurian  formations,  are  occupied,  in  the  Trenton  limestone  area,  in 
cutting  narrow  perpendicular  gorges.  For  thia  reason  the  Trenton 
area  ia  everywhere  the  highest  in  the  county.  From  the  eastern 
boundary  of  the  Trenton,  looking  east,  one  beholds  a  broad  land- 
scape lying  several  hundred  feet,  in  some  places,  below  him,  the 
efilBct  of  the  more  rapid  denudation  of  the  rooks  of  that  portion  of 
the  county.  Into  such  narrow  gorges  neither  the  drift  nor  the  loess 
loam,  however  deposited,  would  enter  with  such  compsctneas  as  to 
cloae  up  the  pre-existing  water  courses ;  and  when  partially  closed 
up,  as  they  were  wherever  sink-holes  have  since  appeared,  they 
have  been  undergoing  ever  since  a  process  of  re-excavation.     This 
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proceaa  is  revealed  in  the  occaaional  coU&paing  of  the  surface  soili 
and  the  fonnation  of  a  new  Bink-hole,  and  in  the  enlargement  of 
others,  aince  the  settlement  of  the  coaaly.  The  following  notes  on 
the  various  towns  of  the  countj  show  the  distribation  of  timber, 
the  area  and  the  magnetic  variation  at  the  time  of  the  United  States 
township  survey  (1854.)  The  distribution  of  timber,  however,  as 
herein  noted,  varies  somewhat  from  the  actual  facts  as  existing  at 
the  present  time.  The  areas  of  timber  as  they  exist  now,  are  more 
correctly  shown  on  the  accompanyiog  map,  which  is  based  on  that 
of  the  connty  published  in  Andreas'  Atlas  of  Uinnesota. 

In  addition  to  the  timbered  areas  as  here  noted,  a  great  propor- 
tion of  the  connty  is  covered  with  bushes  nhich  are  composed  of 
hazel,  aspen,  oak  (two  sorts)  aod,  where  these  are  wanting,  a 
species  of  low  willow  which  seems  to  come  up  first  after  the  prairie 
fires  are  stopped.  After  the  willow,  hazel  and  oak  and  aspen  grad- 
ually come  in,  and  in  time  convert  the  original  prairie  to  a  bushy  or 
timbered  region.  Over  a  great  deal  of  Uie  county  this  process  is 
going  on.  There  are  thousands  of  acres  of  young  native  timber  not 
exceeding  five  or  six  inches  in  diameter. 

The  general  elevation  of  the  connty  above  the  sea  may  be  seen 
fVom  the  following  points  along  the  Southern  Minnesota  R.  R. : 

Rnshford  Depot 711  toet. 

Lanesboro  Depot 8S1  ftet. 

latnonr's  StaUon MS  ftet. 

Fonntslo  Depot 1,289  ftet. 

Grand  Meadow,  Uower  Connty ^ 1,8S6  feet. 

Notes  fi-om  the  Surveyor's  Plats  of  Tovms  of  FUlmore  Co. 

NoBburg.     T.  101  N.,  B.  8  W. 

A  large  portion  of  this  town  is  prairie.  In  the  N.  W.  comer  the 
S.  Branch  of  Root  river  introdnces  a  broken  and  wooden  tract  in 
Bees.  6,  5  and  4.  Thickets  of  small  timber  are  found  in  the  central 
and  southwestern  portions,  and  also  in  the  northeast.  Magnetic 
Variation  4°  45'  to  9°  22'.     Area,  28,045.51  sores. 

Preble.     T.  102  N.,  B.  8  W. 

Hiis  town  la  mainly  wooded.  It  is  crossed  In  the  northeasterly 
direction  by  the  south  branch  of  Root  river,  which,  with  its  tribu- 
taries brings  in  a  great  diversity  of  surface.    There  is  a  small 
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prairie  patch  in  sections  25,  26,  34,  86  and  86.     Ma^etic  7ariatton 
60  1<K  to  9°  12'.    Area,  28,058.60  acres. 

Normiy.     T.  108  N.,  R.  8  W. 

An  irregular  patch  of  prairie  enters  this  town  from  the  sonth  and 
west,  becomes  narrow  in  the  central  portion,  but  expands  to  three 
miles  in  extent  N.  and  S.  in  the  northeastern.  This  prairie  belt  is  a 
divide  between  the  tributaries  of  the  South  Branch  and  of  Root  river, 
and  is  broken  into  by  the  blutb  that  accompany  those  tributaries  and 
extend  beyond  the  limit  of  flovinf^  water.  Variation  6°  46'  to  9°  1 0'. 
Acreage,  28,012.08. 

Buihford.     T.  104  N.,  B.  6  W. 

The  only  prairie  land  found  in  this  town  is  that  along  the  bottom 
land  of  Koot  river  lying  within  the  rook  blnflfo.  This  is  marshy,  ex- 
cept along  the  tribntary  valleys.  Boot  river  crosses  the  central  part 
of  Uie  town,  and  flows  several  hundred  feet  lower  than  the  level  of 
the  adjoining  country.  Magnetic  Variation  5°  45'  to  9°  6'  Acreage, 
28,149.18. 

Canton.     T.  101  N,  B.  9  IF. 

This  township  is  wooded,  except  in  the  northeastern  and  sonth- 
eastem  portions,  and  a  small  area  entering  fVom  the  west  covering 
seca.  18  and  19.    Mag.  Var.  7°  5'  to  10^  56'.    Acreage,  28,054.82. 

Amhent.     T.  102  N.,  B.  9  W. 

The  larger  portion  of  this  town  is  prairie,  broken  witb  patches  of 
thicket  and  heavier  timber.  Mag.  Var.  7°  42'  to  10°  50'.  Acrei^, 
28.045.72. 

BoU.     T.  108  N.,  B.  9  W. 

A  prairie  tract  covers  sees.  25,  85  and  86,  and  a  portion  of  81. 
With  this  exception,  and  the  wet  prairie  within  the  river  bluOb,  this 
town  is  wooded.  The  Boot  river  passes  through  sections  7,  8,  9, 
3  and  2.  Mag.  Var.  5<=  12'  (N.  side  of  sec.  8)  to  14°  51'  (N.  side  of 
sec.  5).    Acreage,  28,046.70. 
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ArmdalU  7.  IM  IT.,  B.  9  W. 

The  prtirie  portion  is  In  the  tKHrthwest  and  oentre.  A  belt  of  tim- 
ber eklrte  along  the  northern  bonndary,  and  on  the  east  unites  with 
the  timber  of  the  Boot  river  valley  in  the  southeast.  Abont  on«- 
half  of  the  town  is  timbered.  Mag.  Var.  5°  21'  to  17°.  (The  for- 
mer is  on  the  aosth  side  of  seo.  3S,  and  the  latter  on  the  sonth- 
west  part  of  the  same  section.)     Acreage,  28,007 .S4. 

Harmony.     T.  101  N.,  R.  10  W. 

Iliis  town  is  represented  as  all  wooded  except  about  one  section, 
covering  parts  of  14,  18,  28  and  24 ;  and  about  half  a  section  cov- 
ering contignons  portions  of  sees.  18  and  19.  (There  seems  to  be 
an  error  in  the  plat  of  this  town.  The  central  portion  is  probably 
prairie.)     Mag.  Var.  9°  S6' to  12°.    Acreage,  28,018.78. 

Pnaton.     T.  102  N.,  B.  10  W. 

This  town  Is  greatly  diversified  with  ft-eqaent  changes  (h>m  prairie 
to  thicket  and  timber.  The  Boot  river,  which  enters  it  in  section  6, 
soon  leaves  it  on  section  5,  bat  by  its  deeply  eroded  valley  has 
brought  in  a  marked  diversity  of  snrfkce,  accompanied  by  more  or 
less  timber.    Mag.  Tar.  a°  17'  to  12''  12'.  Acreage,  28,006.29. 

CamtUoK.     T.  108  JT.,  B.  10  W. 

There  Is  bat  little  prairie  in  this  town.  The  only  parts  so  repre- 
sented being  in  sections  85  and  86,  and  the  northern  portion  of  sec- 
tion 6.  A  tract  of  heavy  timber  oocars  in  the  northwest,  sections 
7  and  8.  The  valley  of  the  Boot  Biver,  though  very  rough,  ia  not 
always  wooded.   Mag.  Tar.  6°  12'  to  18°  46'.     Acreage,  28,026.84. 

Pilot  Mound.    T.  104  N.,  B.  10  W. 

In  the  northeastern  part  there  Is  a  pratrie  tract  and  also  in  the 
northwestern,  bat  the  greater  portion  is  represented  as  wooded,  or 
covered  with  brush  and  thickets.  The  Boot  river,  which  crosses  it 
in  a  soathesflterly  direction,  brings  in  a  deep  valley  of  erosion,  with 
rook-boand  hlnffB  several  hundred  feet  high.  Tar.  8°  61'  to  18°  46'. 
Acreage,  22,998.67. 
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Briitol.    T.  101  ir.y  B.  11  W. 

This  town  conaieta  or  prairi«  and  tbiokets,  a  belt  of  Uie  former, 
widening  to  6  mile§  toward  tlie  west,  <»t>aaiDg  it  from  eait  to  west. 
Mag.  Tar.  10°  20'  to  12°  10'.    Acreage,  38,026.98. 

Oarinona.     T.  102  N.,  B.  11  W. 

Tliere  is  an  area  of  prairie  in  the  Bonthwestern  corner  of  this  town, 
but  the  most  of  the  town  is  oorered  with  sparse  timber,  with  patches 
of  besTy  timber.  It  has  a  great  many  "  sink  holes."  Mag.  Yar. 
8°  80*  to  12°  1«'.    Acreage,  28,071.37. 

FotaOain.     T.  108  2f.,  B.  11  W. 

A  great  man;  "  sink  holes"  also  are  foand  in  this  town.  It  has 
small  patches  of  timber  or  oak  thickets,  scstterred  orer  the  whole 
area,  and  a  considerable  heavy  timber  along  tiie  streams.  Watsoo's 
creek  crossing  it  from  west  to  east,  is  the  cause  of  a  considerable 
diversity  of  surface.    Var.  8°  6'  to  ll^  6'.    Acreage,  28,108.77. 

Cha^fiM.    T.  101  N.,  B.  11  W. 

The  North  Branch  of  Boot  river,  with  Its  rarioas  trlbatwiea, 
caoaes  a  roogb  and  sometimes  rocky  character  of  sorfiioe  to  prev^ 
in  much  of  this  town.  It  has  bat  little  real  prairie,  though  there  are 
openings  in  the  thickets  and  oak  bushes  that  are  without  timber. 
Mag.  Var.  7°  61'  to  11°  2'.    Acreage,  28,022.68. 

York.     T.  101  Jr.,  B.  12  W. 

A  tract  of  wood  and  thicket  crosses  this  town  N,  and  S.,  about 
two  miles  wide,  east  of  tlte  center.  The  rest  is  prairie.  Mag.  Var. 
0°  49' to  110  48'.    Acreage,  28,076.54. 

Fon^vUle.    T.  102  N.,  R.  12  W. 

Tlie  central  part  of  this  town  Is  covered  with  timber  and  snudl 
oaks  and  aspens.  It  has  a  tract  of  prairie  in  the  N.  W.  and  in  the 
8.,  both  together  covering  about  six  sections.  It  abounds  in  sink 
holes.    Mag.  Var.  9°  41'  to  12°  2'.    Acreage,  28,206.36. 
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Fmmon.    T.  leS  N.,  R.  12  W. 

Tliere  is  s  r^ion  of  heavy  timber  wegt  of  tiie  Middle  Br«noh  of 
Boot  river,  in  this  town.  The  rest  ia  prairie  interapersed  with 
thickets  aad  patches  of  oak  bnuh  and  aspen.  Mag.  Var.  S*^  40'  to 
11°  42'.    Acreage,  28,032.88. 

Jmdan.    T.  104  N.,  R.  12  W. 

The  greater  portion  of  this  town  is  covered  with  heavy  timber, 
the  only  noteworthy  region  of  prairie  being  in  the  northwestern 
comer,  covering  sees.  6,  7  and  18,  and  parts  of  19,  20,  17,  8  and  S. 
Mag.  Var.  9°  42'  to  12°.    Acreage,  28,086.51. 

Rmmr,    T.  101  N.,  B.  18  W. 

A  strip  of  timber  accompanies  the  valley  of  Slongh  Creek,  across 
the  whole  of  this  town,  from  section  6  to  section  Sfi,  and  the  rest  is 
of  prurie,  with  several  narrow  slongbs,  miming  generally  north  and 
soQth.    Mag.  Tai.  8o59'tolloi5'.    Aorei«e,  28,072.£0. 

Bloooifiad.    T.  102  jr.,  JS.  18  ]f. 

Than  la  an  Irregular  area  of  timber  and  oak  bnuh  in  the  eastran 
and  central  part  of  this  town,  aeoompanyiog  and  spreading  north- 
wud  ttom  the  valley  of  the  Sonth  Branch  of  Boot  river,  bnt  abont 
two-thirds  of  the  whole  is  of  prairie,  with  a  few  sloaghs  in  the  east- 
em  part.    Mag.  Var.  9°  8'  to  12o.    Acreage,  28,018.96. 

Spring  FoSey.    T.  108  N.,  R.  IS  W. 

There  is  a  belt  of  prairie  covering  the  sonthem  tier  of  sections, 
inclnding  parts  of  29,  28  and  27.  The  rest  is  sparsely  or  heavily 
timbered.    Tar.  10°  15'  to  13°.    Acreage,  28,068.86. 

8%mti».    T.  104  N.y  R.  18  W. 

The  sontheastem  part  of  this  town  la  wooded,  bat  more  than  one- 
hslf  is  of  prairie,  and  flat.  Mag.  Tar.  8°  25'  to  18°  15'.  Acreage, 
22,916.69. 
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aoaand  Timber. 

Ths  soil  of  tbe  county  is  generally  rery  fertile.  The  fnunedi&te 
flnrface  ia  a  loam.  This  Taries  in  color  and  composition,  as  well  ai 
in  origin.  That  portion  of  the  coonty  covered  with  the  oorthem 
drift  tias  primarily  a  drift  eoil,  which  consists  of  gravelly  day. 
Where  this  forms  the  immediate  snrface,  which  Is  the  case  only  on 
knolls  and  on  the  brows  of  the  river  blnSb,  it  affords  a  soil  of  an 
ashen  color,  if  dry.  In  timbered  belts  it  is  more  stony,  or  gravelly. 
In  the  open  prairies,  and  in  low  grounds,  it  ia  covered  with  a  loam. 
This  is  believed  to  have  resolted  from  the  natural  decomposition  of 
tbe  coarse  materials  of  the  drift,  onder  the  calcining  inflaenoe  of  tbe 
prairie  flres,  and  the  frosts  of  ages.  It  has  never  been  seen  strati- 
fled,  or  arranged  with  any  regularity  that  would  indicate  its  having 
been  deposited  either  by  standing  or  running  water.  In  most  cases, 
especially  on  the  open  prairie,  it  is  nearly  black.  Aa  it  ia  mingled 
with  the  drift  clay,  it  becomes  lighter  colored.  In  the  low  grounds 
it  is  much  thicker,  and  also  of  a  black  color.  Overlapping  Uie  drift 
area,  in  a  belt  about  five  miles  wide,  is  a  soil  formed  by  the  ming- 
ling of  the  loesa  loam  with  the  drift.  The  loeas  loam  la  later  than 
the  glacial  drift,  and  in  the  process  of  depoattion  it  ia  modified  by 
contact  with  the  drift  clay.  The  loeaa  loam  ia  indiatinctly  stratfr 
fied,  though  it  uanally  appears  massive,  and  consiata  of  fine,  often 
clayey,  sediment.  Ilie  soil  derived  ftom  it,  nsnally  sandy  and  light 
colored,  or  msty,  is  sometimes  so  clayey  as  to  make,  when  wet,  a 
fine  and  very  slippwy  mud.  The  aoil  derived  distinctively  from  the 
loess  loam  covers  at  least  one-half  of  the  coan^,  and  is  supposed 
to  extend  to  the  Mississippi  river.  It  makes  a  rich  and  apparently 
a  strong  soil,  as  it  supports  a  cropping  of  wheat  from  year  to  year. 
It  is  impossible  to  define  its  wsstem  limit.  If  it  were  darivad  from 
a  long-standing  inland  lake,  some  beach  lines  would  be  found  Indi- 
cating ita  weatem  bomdary.  No  beach  lines  have  been  found. 
That  it  was  deposited  (tom  standing  water  can  hardly  be  questioned. 
It  thins  out  westwardly  gradually,  passing  through  a  confheed  or 
mixed  condition,  resulting  from  tbe  mingling  of  the  drift  materials 
with  the  sediment,  or  by  its  overlapping  the  drift.  While  the  es- 
sentially loeaa  loam  aoil,  of  the  eastern  part  of  the  county,  can  be 
distinguished  easily  from  the  drift  aoil  of  the  western,  no  line  of  de- 
markation  separating  them  has  been  noticed.  A  line  drawn  ftvm 
the  southeast  comer  of  Bristol  to  the  northeast  corner  of  Jordan 
would  ro<^;hly  set  off  the  area  that  has  a  distinctively  loess  loam 
■oU.  West  of  that  is  a  belt  five  or  six  miles  wide,  in  which  the  loess 
loam  soil  mingles  with  the  drift  soil.    The  rest  of  the  coun^  toward 
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tbe  wevt  is  oooapled  with  a  dirtinotiTaly  drift  Btril,  or  drift  loMn 
soil. 

The  following  list  embracAB  each  native  trees  and  shniba  u  were 
seen  in  the  sarvey  of  tbe  county.  The  trees  are  arranged  is  the  es- 
timated order  of  freqnenoy.  The  area  ooyerad  by  native  timber  is 
steadily  increasinf; : 

Burr  Okk.    Qnercos  macrocupft,    JWete. 

Red  Oftk.  Qnercns  rubra.  L.  {ti  [This  Is  the  oak  that  la  abnndant  m 
iuidert)nuih,  aad  Bmkll  trcM.  It  oftea  tomu  thickets  skirting  the  ontUnes 
of  a  praine.] 

Aspen.  Fopolas  tremaloidea.  JHcAe.  [QeneraUy  small,  and  on  the 
borders  of  prilrles.j 

White  Oak.  Qnercns  alba.  L.  [Commaii  in  tbe  timber  In  Spring  Vallej 
snd  Jordan  towDsbips,  and  gener&Ur  along  tbe  Tallsfs  of  the  principal 
streams.] 

Wild  Flam.    Fronas  Americana.    Marth. 

Great- toothed  Poplar.  Popnlns  grandldentata,  Jftetx.  [Very  fteqnently 
mistaken  fbr  the  American  Aspen  ] 

American  Elm.    tTlmns  Americana.    (PI.  Olagt.')     WUld. 

Bass.    TUla  Americana.    Z- 

Whlte  Asb.    Frazlnns  AmerlcaDa.    L. 

American  Crab.  Fyrns  coronaria.  L.  [Common  along  lbs  margins  of 
prairies  and  la  open  Tallers.] 

Iron'  Wood.    Oatiya  VlrgUilca.     WUia. 

Bed  Maple.    Acer  mbmm.    L, 

Sogar  Uaple.  Acer  saccharhinm.  Wang.  [Common  in  tbe  heavy  timber 
In  Spring  Valley  and  Jordan  township.] 

Cottonwood.    Popolns  monlUfera.    AU. 

Black  Cherr;.    Pmnas  serotlna.    Shr.    [Trees  generalty  small.] 

Black  Oak.  Qnercns  tlnctoria.  Bart,  [t]  [Foond  In  the  beavj  Umber 
In  tbe  northwestern  portion  of  the  connt;. 

Blttemst,    Caryaamara.    Nvu. 

Bnttemnt.  Jnglans  ctnerea.  £.  [Seen  most  abnodaot  In  the  beavj 
timber  In  tbe  northwestern  part  of  the  conntj.] 

Wild  Red  Cherry.    Pmnns  Fennsjlvanlca     L- 

Thorn  Apple.    Crstaegtia  cocclnea.    L. 

Cockspnr  Tbom.    Crataegns  Cras-galll.    L. 

White  Blrcb.  Betnla  alba.  Tar.  popnllfolla.  ^paeh.  (f)  [Trees  small; 
generally  on  atony  soil,  or  along  rocky  river  banks.] 

Black  Walnot.  Jnglans  nigra.  L.  [In  tbe  heavy  timber  of  the  north- 
western part  of  the  county.] 

Box  Elder.    Negnndo  aceroldes.  Kaneh. 

Small  Cedar.  Junlpenu  Sablna,  L.  Tar.  procambens,  P»tnh.{J)  [Along 
the  rocky  river  blnOk.] 

White  FlDe,  I^ns  Stzobos.  L.  An  occasion^  large  tree  Is  seen  along 
Uie  river  blnA;  bnt  tbe  most  of  It,  snltable  for  Inmber,  has  been  cnU 

Water  Beech.    Carplnns  Americana.    JQota. 
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Shac-bark  Hickory.    Cur*  altxt.   IFatL     [B^m  in  tk«  vallej  of  Boot 
ftrer,  and  fn  tbe  trlbotaij  gorges  at  Bnahfbrd.] 
Smooth  Somac.    BJiDfl  glabra.    L. 
ConiCLl.    Comae  panlcnlsta.    L'Her. 
Cornel.    Corniu  clrclnAta.    L'Btr. 
Wolf  berry.    8ymphorlc&n)iu  occldeatalls.    £.  Br. 
American  Woodbine.    Lonlcera  grata.    Ait. 
Janebenj.    Amelancbler  Canad«iials.    Torr.  and  Oraif. 
Hazelnnt    Coiylns  Americana.    Walt. 
High  Blackberry.    Bnbns  tIUosob.    Ait. 
Bed  Baspeny.    Bnbns  strlgoans.    IBehx. 
Black  Raspberry.    Bobns  occldentallB.    L. 
Dwarf  Wild  Boae.    Bosalnclda.    Ehr. 
Pipe  Tine.    ArlatolochU  Slpbo.    L'Ber.  [f) 
Grape.    Tltla  eordlfolla.    Mbihx. 
Virginia  Creep«r.    Ampelopels  qaliiqn«folla.  Jfiete. 
Mine  Bark.    Spiraea  opnlUblla.    L, 
Sbeep-berry.    TlbamTim  Lentago,    L. 
Staghoni  Sumac.    Bhns  typblna.    £.    (Ban.) 
Bltteraweet.    CeUatms  scandens.    L. 
RoM.    Bosa  blanJa.    Ait. 

Tk6  Otaiogieai  StrvOure. 

The  rocks  of  the  ooaaty  belong  to  the  DsToaian  and  to  the  Up- 
per and  Lower  Silurian  ages.  Hie  Cretaoeoofl  also  appears  tn  Som- 
ner  township,  in  the  extreme  northwestern  corner  of  tbe  county. 
They  occur  as  arranged  In  the  following  order,  with  their  approxi- 
mate thicknesses : 

1.  CretsceoOB.  Thtckaess  onknown,  perhaps  100  ftet,  lying  nneonftirm- 

ably  on  the  older  rocks. 

2.  Upper  Devonian.    Hamilton.         ) 
S.    Lower  Devonian.  Comlferona.(r)  J 

4.  Niagara  of  tbe  Upper  Sllnrlan 900-3SO  f^et. 

5.  Maqnoketa  (Cincinnati)  of  the  Lower  Sllnrian *7S-I00  Itot. 

0.    Qalena,  of  the  Lower  SUnrian 7(-100feet. 

7.  TienlOD,  of  the  Lower  SUorlan leOfeet. 

8.  St.  Peter,  of  the  Lower  Silurian ISSftet. 

B.    Shakopee,        ^  j      7B  feet 

10.  Jordan,  >  Lower  Hagneslan  of  the  Lower  Sllorlan,  2  at-40  feet. 

11.  St  Lawrence, )                                                             C    300  feet. 
IS.    St.  Croix,  of  the  Lower  Sllnriaa,  exposed 876  feet 

With  the  exception  of  the  Cretaceous  these  formations  have  a 
tirtfce  acrOBB  the  oonnt?  northwest  and  southeast.    They  have  a 
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gentle  dip,  at  leMt  theorattoall^,  towud  the  BoothwMt,  thon^  do 
genertl  dip  fs  peroepUble.  Ilie  oldest  rook  in  tiie  coanty  ia  the  St. 
Croix  sandstone,  which  i^pears  in  the  northeastern  corner  of  the 
conn^.  l^e  latest,  except  ttie  CretaceoDS,  is  tiie  Devonian,  in  the 
Bonthwestem  put  of  the  oonnty.  The  areas  of  outcrop  are  shown 
by  the  colored  map  of  the  coanty  accompanying  this  report.  Hie 
boundary  between  the  Trenton  and  the  St.  Peter  is  the  most  aoca- 
rately  defloed,  owing  to  the  terrace  which  marks  it.  The  bonndaiy 
between  the  St.  Peter  and  Stiakopee  It  is  impossible  to  ascertain 
certainly,  because  of  the  nniversality  of  the  loam,  which  acts,  in 
that  respect,  Just  the  same  as  a  heavy  drift  deposit,  and  also  be- 
eause  of  the  persistency  of  the  Shakopee  compared  to  that  of  the 
St.  Peter.  When  the  ftiable  rook  is  below  a  hard  and  persiatent 
one,  as  the  St.  Peter  below  the  Trenton,  the  boundary  between 
them  can  be  traced  out  easily  by  the  resulting  topography ;  but 
when  the  soft  one  is  uppermost  it  wedges  out  imperceptibly  under 
the  loam,  or  drift,  and  one  cuinot  say  when  it  Is  all  gone,  in  the 
western  part  of  the  oonnty  the  boundary  lines  are  all  obscured  by 
the  prevalence  of  the  drift.  The  Maquoketa  shales  have  not  been 
seen  in  the  county.  They  are  visible  in  the  bluffl  of  the  Upper 
lows  Blver,  at  Lime  Springs,  about  three  miles  south  of  the  State 
line,  and  very  probably  continue  through  Fillmore  ocunty,  in  the 
strike  of  the  Lower  Silurian. 

Th€  St.  Oroix  Bandaone. 

The  area  of  the  St.  Croix  sandstone  la  small.  It  only  occupies 
the  lower  portion  of  the  river  blnffb,  and  the  bottom  land  included 
between  tiiem,  ftom  the  county  line,  near  Bushford,  to  near  Lanee- 
boro.  This  bottom  land  Is  sometimes  two  miles,  or  more,  in  width, 
but  it  is  an  alluvial  deposit,  and  never  reveals  the  rock.  The  only 
visible  outcrops  are  in  the  slopes  of  the  blafBs.  Tliis  sandstone  also 
enters  the  county,  in  a  similar  manner,  in  the  valley  of  the  South 
Branch  of  Boot  river,  and  extends  about  three  miles  west  of  the 
county  line. 

Its  gfneral  lUAological  cAoracter  is  all  that  can  be  le&med  of  this 
rock  from  its  exposures  In  Fillmore  county.  The  opportunity  for 
examination  Is  very  unfavorable,  llie  blnffi,  over  the  interval  oo- 
onpied  by  it,  are  almost  universally  turfed,  and  a  heavy  talua  rises 
nearly  or  quite  to  the  lower  level  of  the  St,  Lawrence  limestone.  It 
is  in  genera]  a  light  colored  Bandstone,  with  alternations  of  lime- 
stone, and  some  shale,  in  its  upper  portions.    The  sandstone  layers 
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enirable  flully.  SotDe  of  the  bedi  anot  m  rery  ooarsa  grain,  bat 
the  qnarts  is  generally  white,  almost  trantparent.  The  limeetone 
Uyera  are  like  that  of  the  St.  Lawrence,  and  contain  a  few  foarils, 
none  of  which  have  been  stndied  yet  wiUi  care  enffiolent  for  reliable 
specific  identifloation.  At  Whalen,  about  95  feet  of  the  St.  Croix 
sandstone  are  Incloded  in  the  lower  slopes  of  the  blnfb.  Hits  thick- 
nfiM  of  bedding  dis^^peara  below  the  river  level  befbre  reaching 
Lsneeboro.  At  Boshford,  the  sandstone,  and  tains  which  is  sop- 
poeed  to  oooaiat  mainly  of  sandstone,  riae  S7S  fiaet  above  the  river. 
Near  the  npper  portion  of  the  sandstone,  a  oonspioaons  terrace  or 
line  of  f^aent  exposure,  prodacing  a  shoulder,  may  be  seen  along 
the  cre^  in  entering  Boshford  from  the  matii. 

The  St  Zawrmoe  Limtatone. 

This  is  the  lowest  portion  of  the  Lower  Magiutian  fbimation  of 
Dr.  D.  D.  Owen.  In  the  annual  report  for  1873,  the  geolt^  of  the 
Minnesota  Valley  is  given.  It  is  there  announced  that  the  great 
formation  to  which  the  name  Loimt  Magruaiem  has  been  applied, 
oonsists  of  three  distinct  members— two  limtstonee  separated  by  a 
Bandstone— and  the  names  of  the  localities  where  these  members 
have  their  characteristic  outcrops,  in  that  valley,  were  applied  to 
distinguish  them,  as  they  will  play  an  impwtant  part  in  woikiag 
out  die  detailed  geoI<^[y  of  the  eafit«m  portion  of  the  state.  Since 
the  publication  of  that  report,  a  similar  subdivision  of  the  Lower 
ICagnesian  has  been  disoovered  in  tbe  state  of  Wisconsin,  and  It  is 
announced  in  the  American  Journal  of  Science  and  Arts,  for  Jane, 
1876,  by  Prof.  R.  Irving,  of  the  University  of  Wisconsin.  The 
county  of  Fillmore  lies  intermediate  between  the  two  points  at 
which  this  similar  alternation  of  parts  in  the  Lower  liagnesian  has 
been  identified,  and  may  throw  some  light  on  the  question  of  the  par- 
allelism of  these  principal  members.  Fillmore  county  is  separated 
from  the  Mississippi  river  by  one  county,  Houston,  which  is  21 
miles  in  width,  east  and  west,  and  borders  on  the  state  ot  Iowa. 

The  ana  of  this  limestone  is  embraced  in  that  which  is,  in  gea- 
eral,  assigned  to  the  Lower  Magnesian  on  the  aooompanying  map. 
Along  the  river  blnfis,  nearly  to  Rosbford,  it  is  found  only  in  the 
lower  portion  of  the  limestone  belt,  as  the  Jordan  sandstone  and 
Shakopee  limestone  are  both  preserved,  and  oveilie  It ;  bat  toward 
Bnehford  this  limestone  b^ius  to  be  the  only  one  that  is  found  in  , 
the  blofl^,  tbe  other  members  of  the  lower  Magneslao  having  a 
strike  across  die  country  some  miles  in  either  direction  away  from 
the  immediate  valley.    There  are  places,  even  fhrther  east  still. 
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where  the  overlying^  Jordan  and  Shakopee  are  preaerred  and  appear 
in  the  tope  of  the  river  bloffi.  The  St.  Lawrence  extends  in  the 
blafih  of  the  Boot  river  to  some  distance  above  Isinoura'  Station, 
and  nearly  to  the  tower  mill  at  PreBton.  The  valley  of  Watson's 
creek  at  Isinonre'  Station  U  cat  aboat  25  feet  Into  the  St.  Lawrence. 
At  Lanesboro  the  amonnt  of  the  St.  Lawrence  visible  is  about  195 
feet.  At  Wbalen  155  feet  are  seen  in  the  upper  portion  of  Whalen's 
blnfi*.  At  Bushford  the  uppermost  190  feet  of  the  bluflh  are  of  the 
St.  Lawrence.  The  thickness  of  the  formation  is  not  far  trom  200 
feet.    It  constitutes  the  principal  portion  of  the  Lower  Magnesian. 

The  St.  Lawrence,  in  Fillmore  county.  Is  a  dolomitie  Umettone, 
with  some  of  its  layers  distinctly  arenaceous,  and  stained  with  green 
sand.  In  general,  its  biding  is  regular  and  evident,  but  there  is 
a  thickness  of  about  15  feet  near  the  bottom  of  the  formation  in 
which  the  bedding  is  oonfnsed,  or  the  layers  are  lost  horizontally. 
Below  this  confused  bedding  are,  however,  about  25  feet  of  regular 
beds,  whioh  have  a  fine  even  groin,  and  though  not  plainly  arenace- 
ous, yet  have  a  very  fine  grit.  On  fresh  surfaces  it  is  of  a  boff 
color,  varying  to  cream  color.  The  upper  portion  abounds  in  patches 
of  white  calcite.  Tliere  are  also  in  the  upper  portion  spots  that 
show  thin,  concentario,  though  wavy,  laminations,  as  if  ftom  con- 
oretionary  forces,  or  the  result  of  silicified  masses  of  foraminifera, 
reminding  the  observer  of  the  laminated  masses  of  limestone  trom 
the  Laurentian  containing  the  Eotoon  CanadenM  of  Dr.  Dawson. 
Though  the  most  of  the  rock  of  this  formation  is  vesicular,  often 
coarsely  so,  it  is  mach  need  for  building,  fbr  which  itftamiabes  both 
large  blocks  for  the  heaviest  masonry,  and  flne-grsised  stone  that 
can  Im  cut  into  delicate  forms.  When  cut  for  window  oaps  or  sills 
the  cut  aurfoces  are  nearly  white.  The  bedding  varies  in  thickness 
fh>m  two  or  three  inches  to  two  or  three  feet,  and  sometimes  em- 
braces thin  beds  of  shaly,  light-colored,  fine-grained  rock  that  is 
useless  for  all  purposes. 

At  Clear  Grit  Mills,  in  the  valley  of  Boot  river,  the  St.  Lawrence 
begins  to  show  a  contlnlous  line  of  bare  rook,  in  the  river  blnflb, 
running  along  the  lower  slopes,  and  causes  a  shoulder  or  terrace  in 
the  general  descent.  A  quarry  near  the  mill-dam  shows  about  15 
feet  of  even  layers.  Above  these  are  the  layers  represented  in  the 
railroad  cut  near  that  place.  These  are  light-colored,  dolomitic, 
vesicular,  abounding  in  patches  of  calcite  with  some  chert,  and 
siltceons  concretions,  the  latter  sometimes  covered  with  limoulte 
pseodomorphous  after  pyrite.  Hie  annexed  profile  exhibits  the  cut 
and  the  materials  exposed. 
& 
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At  Wbalen  the  St.  Lawrence  is  finely  exposed  is  the  blaff  that 
staocls  in  the  valley  aboat  half  a  mile  below  the  village.  It  has 
here  been  considerably  qnarried,  and  ftimishea  a  very  good  atone 
for  bnildinga.  It  lies  in  even  layers,  which  are  easily  broken  into 
desirable  size  and  shape,  famishing  a  good  oat^tone  of  close  grain, 
without  openings.  Of  the  165  feet  that  here  overlie  the  St.  Croix 
sandstone,  only  the  lower  portion  is  well  exposed.  The  exposed 
layers  are  separated  from  tJiose  seen  at  the  quarry  at  Clear  6rit  by 
an  interval  of  SO  feet.  They  consist  of  the  following  parts,  aggr^ 
gating  60  feet : 

1.    Blope,  bid  b;  tarf,  (8t,  Lawrence) SS  feet. 

S.    Heavy  beds,  CTengralned,  veslciilar,  the  beet  ganeral  building 

Btone 90  feet. 

S.    Bedding  conAsed,  not  evident,  lenticalar Ifilbet. 

4.  Fine  grit,  r^nlar  beds,  dolomlUc 20f6et 

5.  Hard  arenaceons,  projecting,  fosBlUftrona  with  tbe  remains  of 

tarilobites 6  foet. 

At  Laneaboro  the  St.  Lawrence  has  been  used  in  tike  oonatmotion 
of  the  principal  buildings.  The  quarries  are  owned  by  the  Lanea- 
boro Company.  The  stone  presents  the  usual  characters,  but  has 
assodated  masses  of  pyrite,  largely  converted  to  limonite,  showing 
octahedral  forms  of  crystals,  with  combinations.  In  some  of  the 
cherty  nodules,  are  foand  small  orthorhombic  crystals  of  hydrated 
iron  pwoxide,  formed  by  the  conversion  of  marcasite  into  limonite. 
This  iron  ore  is  quite  plentiful,  but  seems  not  to  be  a  native  of  the 
todk.  It  embraces  crag  and  b(^-ore  deposits,  and  is  referable  to 
the  drift  period.     (See  under  drift,) 
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3^  t/ordon  jSdiMl*(on«. 

This  Bandsbme,  lying  next  above  the  St.  Lawrence  Umestone,  Is 
not  BO  frequently  seen  along  the  river  blnSb.  It  is  most  oommonty 
embrsRed  in  that  interval  of  slope  that  comes  between  the  two  lines 
of  limestone  oatcrop,  and  which  is  mostly  turfed  over,  as  in  the 
bloib  at  Lanesboro,  and  at  points  between  Preston  and  Lanesboro. 
Farther  down  tiie  river,  where  the  strike  of  the  Sb&kopee  mns  back 
flrom  the  river  a  few  miles  on  either  side  of  the  valley,  it  occupies 
the  undulating  surface  between  the  immediate  river  bluffi  and  the 
bonndary  of  the  Shakopee,  as  at  Rushford.  This  sandstone,  in  the 
Minnesota  valley,  has  been  mistaken  for  the  Potedam,  the  overlying 
Shakopee  being  supposed  to  be  the  lower  portion  of  the  lower  Mag- 
nesian.  (Ouen's  Geological  Survey  of  Wieconain,  Iowa,  and  Jfin- 
nesofa,  pp.  481-195.  See,  also,  Prof.  James  Hall's  ^^  Notea  on  the 
Oeciogy  of  some  portions  of  URnneaota,  from  St.  PatU  to  the  Wettem 
part  of  the  State,"  1866.) 

In  Fillmore  county  the  thickness  of  the  Jordan  is  not  so  great  as 
it  is  in  the  Minnesota  valley.  It  seems  to  vary  from  25  feet  to  40 
feet.  At  Mankato,  in  Blue  Garth  county,  it  is  fully  flft^  feet  thick. 
It  is  uniformly  a  coarse  gruned,  quartzose,  cmmbliug  and  light 
colored  sandstone.  It  is  sometimes  locally  stained  with  iron  from 
surface  water,  when  it  presents  a  reddish  or  rusty  color,  and  is  apt 
to  be  much  harder.  It  has  in  such  cases  a  shell  or  thin  coating  of 
harder  rock,  aboot  half  an  inch  in  thickness,  on  the  weathered  sur- 
faces, on  penetrating  which  the  grains  are  loosely  cemented,  and  ■ 
even  crumbling.  In  other  places,  it  presents  internally  a  streaked 
appearance,  doe  to  the  stoppage  of  iron  filtering  through  its  strata. 
No  fbssila  have  been  found  in  it. 

One  of  the  best  exposures  for  examining  this  sandstone  may  be 
seen  at  Preston,  where  it  rises  26  feet  above  the  level  of  the  river 
opposite  the  stone  mill,  and  is  surmounted  by  about  85  feet  of  the  ■ 
Shakopee  limestone.  The  blnfT  itself  rises  about  95  feet  above  the 
river,  but  the  oontents  of  the  upper  portion,  though  probably  of 
the  Shakopee,  are  not  certainly  known.  The  loam  covers  it.  The 
bedding  of  the  stone  here  is  regular,  though  in  some  places  a  little 
wavy,  and  is  of  all  thicknesses,  ttom  a  foot  to  three  or  four  inches. 

At  Lutesboro  Uie  Jordan  exhibits,  near  the  top,  a  finely  concr^ 
tionary  structnre.  The  balls  vary  fi-om  a  few  inches  to  nearly  a 
foot  in  diameter.  Some  of  them  are  elongated,  and  several  are 
fteqnently  united.  The  rock  itself  is  generably  triable,  and  cram- 
blM  oot,  leaving  the  concretionary  shapes  visible.    They  are  often 
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looseoed,  and  roll  down  the  blofl.  They  li«  in  approxinute  layers 
for  ft  thickness  of  four  or  five  feet.  Some  of  them  are  pendant 
ftx>m  the  projecting  shelf,  and  stad  the  whole  onder  sarfaoe.  They 
are  generally  spherical,  bnt  when  they  we  lengthened  perpendioa- 
larly,  thoy  show  the  original  lamination  that  ran  through  the  rook, 
in  the  form  of  rings  and  throws.  The  accomptaying  view,  en- 
graved from  a  photograph  by  Andrew  EUickson,  of  Lanesboro, 
gives  an  imperfect  representation  of  Ibisportion  of  the  bluff.  This 
view  was  talien  near  the  mill  dam,  aliove  the  railroad  cut. 
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OomerMloM  la  tba  JardiD  Bu4it«D«  it  LaiMboro. 
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At  Clear  G-rlt  the  Jordui  is  26  feet  thick,  and  Ib  ezoeedini^y  fer^ 
rnginoiiB.    At  Lanesboro  it  is  ^>ont  10  feet  thick. 


17u  ShaJcopea  Limubma. 

lliiB  is  the  app»most  member  of  the  Lover  Magnesian,  and  is  bo 
named  Uom  the  village  of  Sbak<^>ee,  in  Scott  cotintj,  od  Uie  Min- 
nesota rirer,  where  it  was  first  identified  as  a  distinot  and  entire 
member  of  the  great  Lower  Magnesian  Formation.  In  Fillmore 
coDBty  it  is  more  freqaently  seen  along  the  valley  of  Boot  river  and 
its  tributaries  than  any  other  formation.  As  it  lies  between  two 
sandstones,  each  of  which  easily  crambles  away  under  the  operations 
of  the  elements,  it  is  made  to  have  a  prominent  position  in  giving 
form  to  valleys  and  river  bluflb. 
The  North  Branch  of  Boot  river  en- 
ters on  itabont  six  miles  northwest 
of  Chatfield,  in  Olmsted  county; 
the  Middle  Branch  near  the  town 
line  between  Chatfleld  and  Jordan, 
and  the  Sooth  Branch  bnt  a  short 
distance  below  Forestville.  Sooth 
Boot  river  strikes  it  near  Henry,  in 
Amherst  township.  Thus,  through- 
oat  about  two-thirds  of  the  county, 
it  is  tiie  constant  companion  of  the 
traveler  along  the  river  valleys,  and 
it  meets  him  often  in  the  uplands, 
and  in  the  valleys  of  little  creeks.  ^ 
Its  effect  on  the  topc^aphy  is  to  i^ 
render  the  valleys  narrow,  rocky  ^ 
and  abrupt.  Within  the  general 
area  of  the  St.  Peter  sandstone 
and  the  Trenton  limestone,  it  pro- 
duces a  shoulder  in  the  descent 
(torn  the  Dplands  to  the  valley. 
The  fbllowing  diagram,  taken  at 
Chatfield  on  the  northern  boonda- 
ry  of  the  conn^,  illnstrates  in  gen- 
eral the  effect  of  this  limestone  In 
producing  a  terrace  along  the  low- 
er slopes  of  the  river  blaflk,  with- 
in the  general  Trenton  area. 
The  descent  ftom   the    general 
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1cm)  of  the  ooontrr  tX  CbaiSeW  (I^o.  1)  to  Uie  river  (No.  7)  !■ 
oboDt  223  feet,  of  whldi  about  80  feet  are  of  the  Shakopee,  tbe  de- 
Boent  tmm  tbe  Shakopee  to  the  rlrer  being  at  the  river.  The  broad 
terrace  on  which  Chatfleld  etanda  is  oonstitoted  of  the  Shakopee 
overtain  by  irregular  tbioknesaea  of  the  St.  Peter,  with  some  drift  and 
loam.  Ilie  lithology  of  the  Shakopee  is  vary  mach  the,  same  in 
Fillmme  county  aa  it  haa  been  desoribed  in  former  repwta  at  Han- 
kato  and  Shak<^;>ee,  in  the  Hinneaota  Valley.  It  ia  very  similar  tx> 
the  St.  Lawrence,  with  mnch  leea  of  gnen  eand.  It  coDtuns  at 
Chatfleld  oonaiderable  disseminated 
sand,  and  nodules  of  caloite.  The 
oaloite  ia  sometimea  purely  Irana- 
parent,  so  aa  to  exhibit  the  double 
refraction  of  Iceland  apar,  parting 
into  large  rhombohedrons,  but  the 
mOst  of  it  is  opaque.  It  is  bom». 
times  interspersed  with  sand  graina 
taken  up  in  the  process  of  crystal- 
lization. These  are  so  abundant 
as  to  make,  of  some  crystalline 
masses,  a  sandstone  which  is  then 
nodular  and  hard,  with  warty  pro- 
jectiona. 

Ax  Parsley's  Ford,  oentre  of  sec- 
tion Ifi,  Chatfleld,  a  bridge  ia  being 
built  over  tbe  river,  the  abutments 
being  of  the  Shakopee  stone  taken 
out  near  the  ford,  on   Mrs.  Doyle's 
land.     At  the  ford  the  river  is  on 
the  Jordan   sandstone.     There  haa 
been  considerable  stone  cut  off  the 
blnfb,  in  the  Shakopee,  for  use  in 
*j|     the  railroad  bridge  near  the  same 
llflj  place,  and  laid\ip  in  heavy  blocks ; 
"I  but  much  of  the  Shakopee  ia  In  ir- 
do5m  regular  and  thin   layers,  unfit  for 
ancti  use. 

At  almost  any  point  east  of  Chat- 
fleld and  Carimona,  the  Shakopee 
can  be  seen  by  one  crossing  the 
valley  of  Boot  river,  exhibiting  ila 
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peoaliar  tendeney  to  nirrow  the  Talt«y,  and  fwming  a  oonapicaooa 
bench  or  shoalder.  The  following  diagram  of  a  general  profile  eeo- 
tion  of  the  valley,  illastrates  its  form  at  points  betireen  Preeloa  and 
Laneaboro ;  also  between  Chatfleld  and  Iianeeboro,  along  the  North 
Branch.     At  Preston  the  rooks  show  a  dip  to  the  sonth. 

At  Isinoors'  Station  the  battlements  of  rook  that  enclose  the 
TftUey,  rising  about  80  feet  above  the  water,  are  of  the  Shaliopee. 
There  is  an  ondnlatiog  aeoent  thenoe  over  the  St.  Peter  to  near  the 
Trenton  terrace,  which  risee  nearly  petpendioolar  about  50  feet. 
Beyond  this  is  a  flat,  mnning  sometimes  bnt  8  or  10  rods,  bat  not 
infreqnently  a  quarter  of  a  mile,  when  a  ftirther  gradual  aacent 
begins,  covering  the  Green  Shales  and  the  Upper  Trenton.  This 
last  ascent,  with  the  loam  that  here  covers  the  ooaotr;,  generally 
makes  about  1 75  feet. 

At  CariuMoa,  the  Shakopee  is  visible  in  the  banks  of  the  river, 
rising  26  or  SO  feet.    Its  average  thickness  is  about  76  feet. 

ITu  8t.  P^ter  Sandstone. 

The  tiiiokneas  of  this  well-known  formation  in  Fillmore  county 
does  not  vary  much  from  its  reported  thickness  in  the  central 
portion  of  the  state.  It  has  been  taken  at  126  feet.  At  Chatfleld, 
it  measures,  by  aneioid,  122  feet.  Id  litholt^cal  characters  it  is 
also  the  same,  consisting  of  dean  white  sand  that  easily  crumbles. 
Near  Fountain,  an  exposed  section  near  the  top  of  the  formation, 
afforded  ft^ments  of  an  unknown  species  of  Linguiepia,  the  first 
and  only  fossil  of  any  kind  that  has  ever  been  found  in  this  to<^. 
The  following  section  was  taken  at  this  place.  It  includes  the  over- 
lying lower  Trenton,  and  the  green  shales,  as  seen  at  the  quany  of 
Mr.  Joseph  Taylor,  section  18,  Fountain. 

Section  JVeor  i'bunfatn — QHarry  of  Joteph  Taylor. 

No.  I.  Oreen  sliale,  mixed  with  frsgments  of  Itmestons  tiiat  are 

eminently  rtM^UdBroDs seen   S  ftet. 

No.  2.  Limestone,  of  a  blalBh-Kray  color.  In  beds  trom  fonr  to  six 
Inches  thick,  free  trom  shsle,  though  tha  Uyers  ere 
semetlmea  tblnlj  separated  by  ahtlj  partings 10  Aet. 

No.  S.  Arenaceous  end  (brmglnoos  shale,  ■Itemktini:  horliontal- 

Ij  with  drml;  cemented  p&tcbes  of  ssodstoiie S  tOet, 

No.  t.  Hasslve,  coerse  sand;  white,  except  where  Iron  stained, 
containing  Irony  qnartalte  pebbles,  and  Itaglle  remains 
of  bivalves 6  tuSL 
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No.  ff.  Orsen  slule,  with  lome  ftieaaoeoiu  And  otioammB  Uml- 

nttloiw S  re«t. 

No.  8.  Cemented    sandatone,  the  cement  being  shile  and  Ifme, 

forming  when  the  blaff  ia  weathered,  the  floor  of  a  bench  1  foot. 
No.  7.  White  Band,  in  Iteda  that  are  abont  on*  Ibot  thick,  and 

horisontal 6  feet. 

No.  8.  A  eonrae  in  the  eandatone  more  Urailr  cemented,  Ibrmlng 

another  table,  bat  less  penlatent  than  No.  6 1  foot. 

No.  8.  Haaalre  sandBtone,  In  tome  places  showing  an  obUqne 

lamination Men   Sftet. 


The  Soathern  MinneBotfi  rulroad  here  enters  on  its  descent  to  the 
Boot  river  valley. 

The  species  of  Lingviepia  mentioned  is  fomd  in  No.  i  of  the  fore- 
going  section.  The  remains  are  exceedingly  fi-agile,  and  as  the 
grains  of  sand  In  which  they  are  embraced  are  feebly  oementetl  to- 
gether, it  is  nearly  impossible  to  transport,  or  even  to  handle  them 
withoQt  their  ftitling  to  pieces.  These  fyagments,  for  no  entire  spec- 
imens were  obtained,  are  arranged  promiscuonsly  in  the  coarse  sand, 
and  are  all  confined  within  three  feet  of  the  top  of  No.  4.  They 
seem  to  have  suffered  the  attrition  and  friction  incident  to  coarse 
sedimentary  transportation.  They  dispel  the  idea,  which  has  been 
sQggested,  of  the  possible  chemical  origin  of  the  St.  Peter  sand- 
stone, as  an  oceanic  precipitate. 


Un(iil*I>ii  MorMSili.    (JT.  ip.)    HitOTkl  i 


Deteription. — Shell  conical  or  elongate-oontoal,  with  anterira  an- 
gles TOnnded ;  depressed  ;  the  apical  angle  not  seen  perfect ;  the 
tcont  margin  gently  convex ;  sides  nearly  straight,  bnt  converging 
at  an  angle  of  abont  26  d^rees ;  greatest  width  is  near  the  ftont 
and  at  a  distance  ttom  tiie  anterior  margin  of  one-third  the  greatest 
width.  The  surface  \a  smooth  and  ahinlng,  marked  with  very  fine 
ooneentric  strie,  visible  especially  in  the  anterior  portion,  and  with 
more  distant,  dim  nndnlations  of  growth.  Entire  length  of  the 
lai^er  specimen  seen  (Fig.  o.)  abont  .8&  inch ;  width  .52  inch ;  length 
of  the  smaller  (fig.  b.)  .78  inch,  width  .15  inch.     Color  of  the  shell 
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li{{ht  brown,  with  spots  of  brows.  The  Bm&Iler  spedmeD  has  flat- 
tened, or  slightly  concKve  margins,  for  nearly  two-thirds  the  length 
(torn  the  apex.  Tbia  species  in  general  contonr  resembles  lAngidepia 
BrUH9,  of  Billings.  (Paleozoic  Fossils,  7oI.  1,  p.  48,)  bat  diflters 
from  it  in  not  having  Its  aides  parallel. 

Locality  and  Formation — Near  Fountain,  Fillmore  connty.  Upper 
portion  of  the  St.  Peter  sandstone.  Named  in  honor  of  Prof.  E.  S. 
Morse. 

The  remarks  that  have  already  been  made  on  the  topography  of 
the  coanty,  and  the  diagrams  that  have  been  given,  will  safflciently 
elacidate  the  natgre  of  the  St.  Peter,  and  its  important  part  in  the 
oaoeee  that  have  diversified  the  surface  of  Fillmore  county. 

Tke  Trtnton  Lime^fone. 

This  formation  is  the  most  important  ooe  of  the  county,  both  oa 
account  of  the  great  superficial  area  it  embraces,  and  because  it  ap- 
pears in  numerous  places  under  the  most  favorable  oircnm stances 
for  working  for  quicklime  and  for  building  stone.  It  is  likewise  the 
most  conspicuous  of  all  the  formations,  especially  along  the  line  of 
its  strike,  where  it  gives  way,  and  the  surface  falls  rather  suddenly 
on  to  the  lower  level  of  the  St.  Peter  sandstone. 

The  term  Trenton  Umeatone  is  here  made  to  cover  a  thickness  of 
rock  of  about  160  feet,  and  to  embrace,  within  the  limits  of  Fillmore 
county  at  least,  three  distinct  members,  of  which  the  uppermost  is 
the  principal  portion. 

Upper  Trenton  llmeawne ISSIbat. 

Greea  sbsle Ufoet. 

Lower  Trenton  limestone SOfbet. 

The  transition  from  the  St.  Peter  sandstone  to  Hie  lower  Trenton 
is  quite  abrupt.  There  is  no  commingling  of  qualities  flrom  the 
Trenton  downward  into  the  St.  Peter,  although  a  shaly  layer  of 
about  two  feet  separates  them.  The  limestone  always  projects 
boldly  beyond  the  sandstone,  and  the  sandstone  becomes  immedi- 
ately white  and  fHable,  with  a  very  slight  calcareous  cement.  The 
lower  Trenton  plays  the  most  important  part  in  producing  ibe 
marked  topt^raphioal  characters  of  the  central  portions  of  Fillmore 
coanty,  since,  by  its  superposition  over  the  crumbling  St.  Peter, 
it  0(mstitatee  the  edge  of  the  shoulder  or  terrace  that  marks  their 
line  of  soperposition,  and  not  unfrequently  spreads  oat  on  the  top 
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of  u)  iaoUted  table  or  moand,  thinly  overlain  by  the  lower  layers  of 
the  green  ahale.  Under  the  head  of  Surface  FBtUurea,  tiiia  point 
has  been  mentioned  already,  and  the  reader  is  referred  to  that 
section. 

In  Fillmore  oonnty,  the  loirer  Trenton,  known  eometimes  ae  the 
"  Buff  limestone,"  which  oorrespoods  in  tiorisontatity  with  the  lime- 
stone  qnarried  at  St.  Paal  and  Minneapolis,  is  much  iese  aflbcted  by 
disseminated  shale  than  in  those  cities,  and  hence  makes  a  mnch 
more  desirable  boilding  stone.  The  color  is  light  bine,  and  in  qa&r- 
rying  the  layers  rarely  exceed  five  inches  in  thickness.  Un  weath- 
ered blnSb,  (he  bedding  appears  even  thinner  than  that,  being  ap> 
parently  not.  more  than  two  inches.  When  these  layers  are  opened 
and  coiABiderabtT  qnarried  they  combine,  and  produce  layers  tiiat 
are  from  foor  to  six  inches  in  thickness.  They  are  generally  tough 
and  hard,  though  when  broken  they  often  fracture  cont-lioidally,  and 
in  unexpected  directions.  The  fossils  they  hold  are  undergoing 
careful  examination.  The  most  striking  are  species  of  Orthoceraa, 
often  regarded  by  the  quarrymen  as  the  remains  of  hage  snakes, 
though  really  oceanic  shell-flsbes,  and  a  beantifhl  species  of  Lingu- 

The  interval  covered  by  the  greaa  akale  (15  feet)  is  notoften  seen 
well  exposed.  The  uppermost  layers  have  not  been  seen  at  all  In 
Fillmore  county,  but  the  lower  layers  are  visible  in  many  places 
where  the  lower  Trenton  is  qnarried.  When  wet  constantly  Ukis 
shale  becomes  a  plastic  clay.  Along  the  brow  of  the  Trenton  ter- 
race it  colors  the  earth  in  nearly  all  roadways  that  cross  it,  and 
produces,  by  shedding  the  surface  water,  very  muddy  spots,  in  which 
teams  are  sometimes  mired.  One  remarkable  spot  of  this  kind  is 
near  the  top  of  the  bluff  a  mile  and  a  half  west  from  Chatfield,  S.  W. 
^  sec.  1,  Jordan.  This  shale  always  lies  in  thin  layers,  and  some- 
times embraces  oontinuous  beds  of  blue  limestone  which  are  exceed- 
ingly fossUf  ferons.  It  also  sometimes  holds  fragments  of  limestone, 
of  the  same  kind,  in  the  form  of  slabs.  A  great  many  fragments 
of  Chattetet  Lycoperdon  accompany  this  shale  and  roll  down  the 
face  of  the  weathered  slope,  besides  crinoidal  fragments  and  species 
of   Ortkia,  Leptaena  and  StrophomerM. 

The  Upper  Trenton,  sometimes  known  as  tbe  Blue  limestone  in 
the  northwest,  which  is  about  125  feet  thick,  consists  of  a  bluish 
or  grayish,  evenly  bedded  limerock,  varying  fk-oui  fine-grained  and 
compact,  in  layers  of  a  few  inches,  to  more  vesioular,  sometimes 
arenaceous,  and  In  bede  of  one  to  two  feet.  It  contains  bat  little 
■bale  in  Fillmore  county — and  that  is  near  the  base  and  near  the 
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jfijur— 'y  froot  Cbc  Sop  at  &  dun  tklra  lo  til*  ^Emnii.  ex^>:aiig  > 
tamaaaamt  McSios  of  ;te  '^^'-g  I»  anm  m  pR-awBcaxlr  Uk 
wgiiw  of  auk  haiML  Tbc  csaoas  ims  an  i»  ftt  ■,«■■>  m  it  ni  { 
ohB  m  iMiiiifiiift  Ak  TsUen.  aaJ  'Gm^ocv  is  a  VKC^HiH  of  uok  I 
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fan^  tiiL  the  gsBcnl  praire  lerd  is  Kwaoi.  WlLIc  a  pacnl  tht  I 
Hlhologk^  efaaracten  oC  tiu>  part  of  Aa  TrkAm  kc  qsia  ■aifocio, 
■aar  the  top  tbe  Imjcn  btcia  to  ais«mie  vhii  kftTm  that  exhibit 
tba  ehacaeteristic  lithoiogj-  of  toe  Gft^«aak.  sai  si«  Miiiiii|.iai"iil  wiUi  i 
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Tb«  foUoiri^  ficw*  repreaenC  tbe  ■■  mil  of  wcasberaic  ^  ^ 
Uppv  TVntOB.  At  WcMberk's  Oua.  oa  D««r  Cretk.  &  K.  1  ace. 
11,  Spni«  TallcT'  the  bee  ol  the  t>ii£.  viix-a  rjcs  pHpcadiciilarlr 
afaiMt  a  hrnxfacd  fcaC,  is  wrooghl  iato  a  9crx»  of  Majestic  pilasters 
raaniBg  fttKa  tbe  bottom  to  the  top  of  ilv  csesrpMeBfc.  Tbe  Tie« 
bere  gircB  is  froa  a  pbotognph  bj  D.  D.  Bvmbsa,  of  Spring 
Talier.  eBgiarad  \^  the  Aolp.  Sw^rvnim^  C»mp.Btg,  62  OoartlsniU 
StneC  Nev  Tocfc. 
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top.  This  rook  forms  a  great  many  pracipitona  blnflfa.  It  ^>pesrs 
[d  the  fono  of  mural  faces  along  a  great  many  creeks  and  canona  in 
tile  central  portion  of  the  ooonty.  It  generally  rises  nearly  perpen- 
dicularly ftom  the  top  of  a  short  tains  to  the  sammit,  exhibiting  a 
oontinnous  section  of  the  bedding.  Its  area  is  pre-eminently  the 
region  of  sink  holes.  The  canons  that  are  so  flreqnent  in  it  ran 
ont  in  ascending  tlie  valleys,  and  disappear  In  a  snocession  of  sink 
holes  which  become  smaller  and  smaller,  and  more  and  more  dis- 
tant, till  the  general  praire  level  is  reached.  While  in  general  the 
lilhological  characters  of  this  part  of  the  Trenton  are  qaite  uniform, 
near  the  top  the  layers  begin  to  alternate  with  layers  that  exhibit 
the  characteristic  lithology  of  the  Galena,  and  are  acoompanieti  with 
some  thin  layers  of  green  shale.  It  seems  to  pass  gradunly  into 
the  Galena,  or  rather  to  assume  the  features  that  have  been  asoribed 
to  that  formation. 

lite  fbllowing  views  represent  the  manner  of  weathering  of  the 
Upper  Trenton.  At  Weisbeck's  Dam,  on  Deer  Creek,  S.  E.  i  soc. 
11,  Spring  Valley,  the  face  of  the  bluff,  which  rises  perpendioaiarly 
about  a  hundred  feet,  is  wroaght  into  a  series  of  majestic  pilasters 
running  fh>m  the  bottom  to  the  top  of  the  escarpment.  The  view 
here  given  is  ftom  a  phot<^^ph  by  D.  D.  Bornham,  of  Spring 
Valley,  engraved  by  the  Photo.  Engraving  Company,  62  Courtlaotlt 
Street,  New  York. 
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The  weathering  and  eroBion  of  the  Upper  IVenton  have  left  many 
scenes  of  piotnreaqne  beauty  in  the  ooonty,  some  of  which  have 
been  phoxogn^ihed  by  Mr.  Bnmham.  The  following  are  some  of 
the  moat  noteworthy.  Figure  8  shows  the  Eagle  Rooks  aitnated  in 
the  valley  of  the  South  Branch  of  Root  River,  on  section  27,  For- 
estville.  They  stand  isolated  in  the  valley,  but  do  not  rise  higher 
than  the  common  rooky  walls  of  the  valley. 


Bill*  RoekB— TrtnloD  Umntoai,  Boc.  27,  PomtTlIt*. 
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Fignre  9,  Chimiiey  Book,  is  a  vieir  on  the  aide  of  t)i«  blnff  of  a 
ravine,  tribntarj'  to  the  Bonth  branch  ot  Boot  Biver,  on  section  27, 
Forestville.  A  crevice,  originally  dae  probably  to  a  plane  of  Joint- 
age,  enters  the  rock  at  a  small  angle  iritb  the  face  of  the  blnff,  and 
has  been  widened  by  firost  and  water  till  it  will  admit  a  man.  The 
detached,  wedge>shaped  mass,  has  been  broken  ttirongh  near  the 
foot  of  the  blnff,  and  by  the  falling  ont  of  repeated  fragments  an 
opening  having  a  fancied  resemblance  to  an  oven  with  a  low  chim- 
ne}',  has  resulted. 


n  LlmMtona,  S«ctlan  37,  ForMtvlUa. 
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The  following  detoila  oonoerning  the  Trenton  limeatone  will  An- 
ther elnoidate  this  formation  tm  it  appears  at  Tarione  places  in  the 
oonnty. 

Sontheaat  quarter  section  23,  Spring  Valley,  qoarry  of  John 
Kleckler.  The  rock  here  is  a  gray  limestone,  with  interlaminadone 
of  shale.  This  ia  very  different  from  the  Galena,  as  seen  at  Spring 
Talley  village.  It  is  compact,  and,  vttii  the  exception  of  the  thin 
lamiiwe  of  sliale,  oonsists  entirely  of  limestone.  Exposed  abent 
lOfoet. 

Southeast  qnarter  section  28,  Spring  Talley,  Joseph  Lester  haa  a 
qoarry  in  the  valley  of  the  Middle  Branch,  very  similar  to  Kleok- 
ler's.  That  of  Henry  Prosser  ocoars  on  southeast  quarter  of  section 
fborteen. 

North  part  of  aecUon  26,  Spring  Valley.  At  Ur.  H.  Perkins' 
saw^mill  the  same  rock  is  visible,  and  has  been  wrought.  From  this 
pcrint  the  banks  of  this  creek  become  oontiuoonsly  rocky. 

G.  W.  Knight's  quarry  is  ntiar  Fillmore,  section  10.  The  atone 
is  hard,  gray,  compact,  brittle  and  foaslliferous,  in  beds  of  alt  thick- 
nesses, depending  on  the  weathering  and  exposure,  up  to  eight  or 
more  inches.    It  is  situated  along  the  ravine,  approaching  Fillmore. 

Geo.  Shepherd's  quarry  is  also  near  Fillmore,  on  northeast  quar- 
ter of  section  9.  and  seems  to  conaiat  moatly  of  isolated  even  layers 
in  the  shale  that  so  frequently  accompanies  the  Trenton.  In  Uiia 
shale  are  Chaetetea,  RkynchoneUa,  and  Strophomma.  The  stone  is. 
not  of  much  account,  owing  to  its  being  encumbered  so  heavily  with 
the  shale,  but  ia  very  desirable  for  the  uniformity  of  its  tliioknese. 
S.  C.  Fettit  has  a  quarry  of  the  same  kind  on  northeast  qnarter  of 
section  10.  • 

At  Chatfleld,  the  lower  Trenton  appears  in  the  highest  blufb  on 
the  north  side  of  the  village.  It  is  made  up  very  largely  of  shale, 
but  affords  also  some  even  layers,  that  are  wrought.  These  have 
the  same  stratigraphical  horizon  as  the  stone  at  Minneapolis  and  St. . 
Paul,  but  do  not  contain  so  much  argillaceous  matter.  They  are 
much  firmer  and  more  compact,  though  not  so  thick  in  the  aggre- 
gate. Below  these  layers  the  St.  Peter  sandstone  ia  seen.  The 
Trenton  at  this  point  has  a  gentle  dip  northeast,  while  the  Shako- 
pee  at  the  mill  by  the  river  dips  norUiwest.  The  bracbi(q>od  Ltp- 
ta»na  ddtoidea,  so  common  at  the  Falls  of  St.  Anthony,  ia  here 
seen  in  great  numbers,  and  an  occasional  specimen  of  Linffulejpit 
quadTOta.  The  section  at  the  quarry  of  Dennis  Jacob  is  made  up 
of  seven  ftset  of  limestone  and  shale,  crumbling  away,  underlain  by 
about  eight  feet  of  limestone. 
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EztraiBive  workiDg  aod  baniing  of  the  uppar  Treaton  toto  quick- 
lime ia  carried  on  along  Bear  and  Deer  creeks,  the  baoka  of  wliioh 
are  continaonely  rook;,  rising  perpendicularly  from  one  to  two  lnu- 
dred  feet  fVom  ttie  water,  in  Sumner  and  Spring  Valley  townehlps, 
Theie  quarries  are  described  under  the  head  of  Bconomical  Geology. 

Sometimes  the  Trenfian  shows,  on  freshly  opened  quarries,  along 
the  binflis,  almost  a  white  color.  This  is  particularly  the  csm  on 
north  half  of  section  86,  Sumner,  where  an  opening  iu  a  long-weath- 
ered "hog's  back"  reveals  a  very  light-colored  limestone,  to  beds 
of  about  three  inches,  of  a  fine  ffratn  and  compact  texture ;  not 
much  crystalline,  and  evidently  impure  with  argillaceous  and  sili- 
ceous qualities. 

The  quarry  of  Mr.  Joseph  Taylor,  section  13,  Fountain,  haa  been 
mentioned  already  nnder  the  head  of  the  St.  Peter  sandstone,  and 
the  exposed  action  given.  At  this  quarry  very  large  cepbalopods 
have  been  taken  out,  and  some  ftagments  of  galena  have  been  en- 
countered, though  the  opening  ia  in  the  lower  Trenton. 

The  quarry  of  Air.  Euocli  Winslow  is  on  the  same  horizon  as  Mr. 
Taylor's.  It  is  situated  on  the  bank  of  Sugar  Creek,  S.  W.  J  sec. 
4,  Fountain.  Another  on  the  same  horizon  is  that  of  John  Johnson, 
i  miles  south  of  Fountain.  The  Trenton  is  also  wrought  at  Forest- 
yille  and  near  Carmlona,  presenting  no  exceptional  features.  At 
Forestvitle  It  contains  JteMptactttitea  and  Strophomena,  and  exposes 
a  thickness  of  about  140  feet. 

The  Upper  Trenton  appears  S.  E,  ^  sec.  6,  Forestville,  along  a 
tittle  ravine,  and  la  slightly  opened  by  John  Htpes.  It  also  appears 
at  other  points  between  there  and  Spring  Valley. 

At  Baldwins'  Dam,  sec.  21,  Fftreetville,  130  feet  of  the  Trenton 
are  seen.    No  Galena  visible,  and  no  Green  Shale. 

S.  E.  ^sec.  80,  Forestville.  In  some  fragments  thrown  out  in 
Uie  di|^ng  of  a  well,  can  be  seen  a  fine  grained  rock,  resembling 
the  fine  shale  seen  in  the  race  at  De  For'a  mill,  which  crumbles  to 
pieces  in  the  weather.  It  here  lies  below  some  heavy  Galena  beds, 
seen  in  the  hills  enclosing  the  valley,  and  contains  doubtfully  spe- 
cies of  OraptolUea,  Orthia,  and  Orthonota. 

At  Granger,  the  Trenton  only  occupies  the  blufib ;  but  at  two 
miles  west  of  Granger,  where  the  river  enters  the  state  for  a  short 
distance,  the  blnfh  are  high,  and  are  made  up  of  the  Trenton,  with 
a  topping  of  fifteen  or  twenty  feet  of  Galena. 

Northwest  quarter  of  section  36,  Bristol.  Hiram  Andrews  has  a 
quarry  in  the  Trenton,  which  alone  occnpies,  at  this  place,  Uie  river 
banks,  though  the  beds  of  the  quarry  are  apparently  in  the  upper 
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portioD  of  the  formation.  The  layers  are  thicker  thtui  Dsnal,  some- 
what  Tesicalar,  and  present  aome  of  the  aspects  of  the  Galena.  The 
rock  shows  a  slifcht  dip  to  the  south.  Mr.  Andrews  has  built  a  stone 
b&m  and  stable. 

The  0<dgna  Litiuttone. 

The  only  separating  horizon  between  the  Trenton  and  Gralena 
limestones  is  a  lithological  change  in  the  rock.  There  is  no  uncon- 
formability  between  the  layers  of  the  formations,  and  there  is  no 
known  difference  of  fossil  contents.  Near  the  upper  portion  of  the 
Trenton  occasional  layers  appear  that  are  much  more  porous,  and 
have  a  light  buff  color.  They  are  also  mach  heavier  than  the  layers 
of  Uie  Trenton,  reaching,  after  the  change  is  fully  established,  a 
thickness  of  four  or  Ave  feet.  Mingled  with  these  heavy  magnesion 
layers  are  thinner  layers  of  green  shale.  When  these  heavy  mag* 
nesian  beds  are  near  the  top  of  a  bluff,  they  give  it  a  roughness, 
bat  at  the  same  time  a  persistence  of  outline  which  the  thiouer  beds 
of  the  Trenton  alone  do  not  possess.  This  rock  is  generally  sharp- 
ly crystalline.  It  contains  numerous  cavities  of  irregular  ahaM, 
some  due  to  the  weathering  out  of  carious  material,  and  some  to  the 
absorption  of  fossils  It  holds  considerable  masses  of  calcite,  and 
sometimes  lumps  of  galena,  from  which  it  has  derived  its  name.  Al- 
though the  Gralena  limestone,  near  Dnbuque,  in  Iowa,  is  stated  by 
Prof.  J.  I>.  Whitney  to  be  about  250  feet,  fGreology  of  Wisconsin, 
vol.  I,  172,)  it  enters  Minnesota  with  a  thickness  much  less 
than  that.  From  all  that  can  be  seen  of  it  in  Fillmore  county,  it 
appears  to  be  less  than  100  feet  thick.  The  Trenton,  on  the  other 
hand,  is  given,  by  the  some  authority,  at  70  feet  average  thickness, 
at  Dubuque,  while  it  has  a  thickness  of  160  feet  in  Fillmore  county. 

The  characters  tiiat  distinguish  the  G-alena  are  not  constant.  In 
FiUmom  county  the  "  lead  fossil,"  Beceptacttiitea,  pervades  the 
Trenton  as  low  as  the  green  shale,  at  least — although  regarded  as 
characteristic  of  the  Galena ;  and  the  Lingida  quadrata,  also  said  by 
Prof.  Whitney  to  not  appear  in  the  lead  region,  in  the  "  blue"  nor 
the  "  buff,"  is  found  throughout  both.  A  very  fine  specimen  was 
obtained,  of  the  latter,  at  Mr.  Taylor's  quarry,  near  Fountain,  ^om 
the  lower  Trenton,  ("  buff  limestone"  of  Prof.  Whitney,)  and  another 
ftom  Chatfield,  IVom  the  same  horizon.  Lithologically  also  the  two 
formations  appear  to  merge  into  one  another.  The  compact,  hard 
blue  limestone,  characteristic  of  the  Trenton,  gives  place  near  the 
top  of  that  formation,  to  a  lighter  colored,  slightly  vesicular,  even 
grained,  more  heavily  bedded  rock,  that  is  very  useful  for  an  orna- 
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mental  ont-stone.  This  is  seen  in  some  of  the  qnnrries  a  mile  or 
two  eut  of  Spring  Valley,  where  it  is  diffioolt  to  usign  the  beds  ei- 
thOT  to  the  Grftlena  or  to  the  Trenton.  A  short  distance  farther  east 
the  well  characterized  Trenton  appears,  while  at  the  village  of 
Spring  Valley,  unmistakable  Galena  featnres  pervade  the  rock  ex- 
poeedi  to  the  depth  of  ten  or  twenty  feet.  The  lead  ore.  moreover, 
>  which  has  given  name  to  the  Galena,  ia  not  confined  to  that  forma- 
tion. It  ia  found  to  some  extent  both  in  the  Galena  and  the  Tren- 
ton, though  in  neither  to  that  extent  that  will  warrant  sanguine 
expectations, 
,  The  Galena,  where  not  hid  by  the. Cretaceous  in  the  northwestern 
part  of  the  county,  is  within  the  drift  area.  Hence  it  has  not  been 
BO  nilly  observed  as  is  desirable.  The  line  separating  its  snperfloial 
area  ftom  that  of  the  Trenton  is  defined  with  tolerable  scouraoy  on 
the  map  accompanying  this  report,  but  the  line  of  its  western  bound- 
ary is  Very  uncertain. 

The  principal  exposures  of  the  Galena  in  the  eonnty  are  on  Bear 
and  Deer  creeks,  and  at  Spring  Valley  on  the  Middle  Branch  of 
Bootriver.  At  the  latter  place  quarries  are  worked  to  a  greater  or 
^lese  extent  by  Ur.  Wlllard  Allen,  Thomas  Thayer,  Emylaa  Arsons, 
and  Nelson  Smith.  These  openings  are  on  the  south  side  of  the 
valley  and  are  all  in  abouttfhe  same  kind  of  stone.  Some  of  them 
ftamish,  as  yet,  only  rough  large  pieces,  water  worn  and  rusty,  dis- 
lodged fhim  their  original  places.  The  rock  has  undergone  long 
weathering  and  erosion  at  Spring  Valley,  and  is  disintegrated  and 
changed  to  a  considerable  depth.  Along  the  road  near  the  public 
school,  a  small  cat  in  the  shsttered  crumbling  layers  has  exposed  a 
great  number  of  detached  casts  of  a  brachiopod  resembling  that  of 
Alrypa  rUkviaria.  These  were  regarded  with  great  cariosity  by 
many  as  "  litUe  turtles  "  petrified.  At  J.  Shumaker's  quarry,  one 
mile  east  of  the  village,  about  eight  fbet  of  the  bedding  are  exposed. 
The  layers  here  are  of  a  finer  and  more  oniform  texture,  and  are 
associated  with  shale.  When  cat  for  building  they  are  much  whiter 
than  the  stone  obtained  at  Mr.  Allen's  at  Spring  Valley.  In  con- 
siderable quantities  of  Galena  are  obtained  at  Spring  Valley.  No 
systematic  exploration,  however,  has  been  undertaken,  the  pieces 
fonnd  being  at  or  near  the  surface.  It  has  been  lound  at  a  number 
of  other  points  in  the  county,  sometimes  well  within  the  Trenton 

N.  W.  ^  sec.  16,  Jordan.  In  ascending  the  south  bluff  of  Lost 
creek,  large  loose  pieces  of  Galena  limestone  are  seen  in  the  road, 
but  the  Trenton  is  in  outcrop  at  the  creek.    Similar  pieces  appear 
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on  MC.  81,  JordAD.    These  «re  on  tiie  most  eastern  limits  of  the 
Galena  ares,  and  belong  to  the  lowest  Uyera  of  the  formation. 

There  is  a  weathered  exposure  of  the  Galena  on  land  owned  by 
Mr. HarriSt  northwest  quarter  section  26,  Samner.  This  out- 
crop fairly  presents  the  typical  Iitbol<^cat  features  tiiat  oharso> 
terize  the  formation.  By  the  Galena  characters  are  meant  «  yel- 
lowish, or  buff,  limestone,  Tesicolar,  crystalline,  in  heavy  layers, 
even  on  weathered  blnfis,  having  nsnally  &  very  rough  exterior,  in 
consequence  of  atmospheric  destruction  of  the  looser  portions. 
When  these  looser  portions  are  removed,  the  sorface  of  the  rock 
presente  a  pitted  aspect,  being  oovered  with  thimble  holes,  and  de- 
pressions of  all  shapes,  with  angular  knobs  and  excrescences  sep- 
arating  them,  the  whole  oveivrown  with  lichens.  The  exposure 
here  shows  perpendicularly  about  twelve  feet,  in  layers  ttom  one  to 
four  feet  thick,  piled  up  on  either  side  of  the  road  in  detached 
monnds,  like  bridge  abntmente,  from  which  the  roadway  has  been 
removed.    Tlie  '<  lead  fossil,"  ReceptacuUtea,  appears  In  these  layers. 

At  the  crossing  of  the  South  Branch  of  Boot  River,  northeast 
quarter  section  21,  Bloomfleld,  there  is  no  out  in  the  rock  visible. 
The  river  is  but  about  twenty  feet  below  the  level  of  the  conntry,  > 
irtiich  is  in  a  broad,  shallow  valley ;  but  in  the  road  are  a  few 
pieces  of  Galena,  showing  fossils  and  lithology  like  the  rook  at 
Spring  y«lley,  though  the  layers  mnst  be  near  the  top  of  that 
formation.  The  oountry  here,  and  toward  the  southwest,  is  a  broad 
level  prairie,  gently  rising  toward  the  west. 

Northwest  quarter  section  26,  Bloomfleld,  The  south  bank  of 
the  river,  near  the  west  side  of  the  section,  has  a  rock  bluff  ex- 
posed about  twenty  feet  above  the  river,  lliis  is  massive,  or  in 
heavy  layers,  and  Is  donbtfhlly  assigned  to  the  Galena,  as  it  has 
some  of  the  featares  of  the  Niagara.  It  is  Srm,  but  porous ;  of  a 
buff  color  and  a  coarse  magneslan  grain,  with  superficial  cavities, 
due  to  the  weathering  out  of  fqssils.  It  is  on  ttie  land  of  Mrs. 
Annie  Postle.  The  crossing  of  the  survey  of  the  Winona,  Careen 
Bay  and  Grenelle  railroad  is  at  the  head  of  the  bluff.  A  similarly 
donbtfbl  exposure,  sligbtly  quarried.  Is  owned  by  Dora  Wright, 
near  the  center  of  secUon  14,  Bloomfleld,  by  the  roadside.  Wm. 
B.  HcVee  has  has  also  taken  out  the  same  stone  near  his  bam, 
northwest  quarter  section  14,  and  used  it  in  his  bam  fbnndation. 
It  here  holds  considerable  caloite. 

At  Etna  Mr.  8.  S.  Beldlng  ht^s  a  quarry  in  the  Galena.  This  is 
a  soft,  porous  stone,  in  heavy  beds,  which  once  held  fossils,  but 
wliich  have  been  lost  by  absorption,  leaving  the  rook  porous,  and 
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finely  vesicnlttr,  Mr.  Belding  states  tbat  this  limestone  has  a  liy- 
draulic  qitatitrjr,  bat  as  neu:  as  can  be  ascertained  it  makes  simply 
a  qnick-lime,  vhich  endures  itell  under  repeated  wetting.  An  old 
fonndation  at  De  For's  Mill  was  laid  with  it  nineteen  years  ago, 
and  stands  firm  yet,  though  submerged  by  every  flreshet.  It  has 
not  yet  been  subjected  to  the  teat  of  setting  under  water,  which  ia 
the  essential  property  of  water  lime.  The  rock  here  seen  amonnU 
to  eighteen  or  twenty  feet.  Other  quarries,  simitar  to  Mr.  Beld- 
ing's,  are  owned  by  O.  M.  Postle,  northwest  quarter  seotioo  S6, 
Bloomfleld,  by  Geo.  Hoy  and  Mr.  De  For,  northeast  quarter  section 
26,  and  by  H.  T.  Odell,  southeast  quarter  section  36. 

At  De  For's  Mill,  N.  E.  }  sec.  25,  Bloomfleld,  the  rock  exposed 
is  fine  and  even-gruned,  belonging  probably  to  the  lower  portion  of 
the  Galena.  It  embraces  one  thin  layer  of  a  ehaly  limestone  which 
has  turned  white.  It  makes  a  good  quick  time.  It  is  in  heavy  beds 
of  about  eighteen  iocbea,  and  holds  a  coarse  coralline  form  seen 
also  at  the  qnarry  of  Mrs.  Postle,  already  meoUoned.  Below  these 
heavy  layers  is  a  bed  of  ah&le  which  was  exposed  in  the  digging  of 
the  mill-race,  having  a  thickness  of  five'  and  a  half  feet.  Below 
that  thickness  the  shale  becomes  arenaceous,  and  in  the  weather 
CTDinbtes  to  pieces.  Among  the  crumbled  fragments  are  Indistinct 
remains  of  die  buckler  of  a  small  trilobite. 

At  Foreston,  one  mile  south  of  the  state  line,  the  G-alena  appears 
in  tbe  tower  river  bluffs,  and  is  in  very  rough  and  heavy  beds.  It 
presents  numberless  cavities  of  all  shapes,  as  large  as  a  thimble, 
and  lai^ef,  and  often  iron-stained.  It  bere  has  a  noticeable  dip  to 
the  south.  'ffhilettisfossiliferousltisBocoarsely andsooompletely 
crystalline  that  the  fossils  are  either  entirely  absorbed  or  remain  as  in- 
distinct impressions  or  imperfect  oasts.  It  contains  white  caloite  in 
some  lai^  masses.  Tbe  river  itself  at  Foreston  is  probably  on  the 
Trenton,  the  water-power  there  improved  being  due  to  a  change 
ttom  the  firm  Galena  layers  to  a  sqfter  shale,  indicating  the  upper 
portion  of  the  Trenton.  On  the  state  line,  due  uortli  from  Foreston, 
a  limestone  appears  in  the  road,of  a  coarsely  crystalline  grain,  with 
calcite  and  cavities,  entirely  like  the  Galena.  It  is  observable  in 
a  nvmber  of  the  hill  tops,  and  extends  half  a  mile  at  least,  north  of 
the  state  line.  At  a  point  about  a  mile  north  of  the  state  line, 
north  from  Foreston,  and  a  fourth  of  a  mile  east  (N'.  £.  ^  sec.  S5, 
York)  the  upper  Trenton  appears  on  the  N.  E.  side  of  a  ravine, 
while  the  Galena  appears  on  the  S.  W.  side,  the  road  mnning  l>e- 
tween  the  two.  The  rock  has  a  peroeptible  dip  toward  the  sooth. 
The  Galena  occupies  the  high  river-blufib  from  that  point  nearly  to 
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Granger,  on  the  DOrtb  side  of  the  river,  when  it  passes  to  the  south 
and  the  Trenton  takes  its  place,  both  having  a  dip  tonard  the  south. 
At  a  point  two  miles  west  of  Granger  the  Galena  is  15  or  20  feet 
thick  in  the  top  of  the  river  blufi^,  the  Trenton  nnderlying.  These 
thick  beds  give  a  squareness  and  prominenoe  to  the  tops  of  the' 
blaflK,  presenting  a  perpendicular  rock-wall  toward'^ the  river. 
Large  masses  of  this  rock  fall  from  the  binflb  uid  weather  into  the 
nsnal  rough  forms.  Though  this  ezposare  embraces  rock  that  is  a 
tittle  softer  than  the  Galena  at  Poreston,  yet  in  color,  crystallization 
and  all  general  characters  it  is  the  same. 

The  JUaquoketa  Shaiet. 

This  is  the  name  given  to  the  Cincinnati  Oroup  of  shales  and 
limestones,  as  they  appear  in  loiva,  by  Dr.  C.  U.  White,  of  the  Iowa 
sarvey  of  1870.  Without  questioning  the  correctness  of  his  conclu- 
sion that  where  these  shales  appear  in  Iowa  they  embrace  a  distinct 
portion,  only,  of  that  series  known  as  the  Cincinnati  Group,  hia  des- 
ignation Is  provisionally  adopted  io  oar  nomenclature.  While  it  ia 
certain  that  this  formation  enters  the  State  f)Y>m  Iowa,  being  aeen 
two  miles  south  of  the  state  line,  at  Lime  Springs,  it  is  still  true, 
that  not  a  single  observation  has  yet  been  made  on  it  within  the 
limits  of  the  State  of  Minnesota.  Being  made  np  of  soft  materials 
its  outcrops  are  to  be  songht  in  the  low  levels,  along  the  bottoms  of 
ravines.  As  its  area  in  Fillmore  county  is  covered  by  the  northern 
drift,  it  will  probably  be  a  long  time  before  any  well  authenticated 
localities  of  its  existence  are  known. 

The  Niagara  LimeMone. 

This  formation  has  been  identified  in  Fillmore  county,  at  bat  one 
point.  It  is  much  more  enduring  than  the  shales  underlying  it,  but 
it  enters  on  a  drifl-oovered  area,  with  small  valleys  of  drainage  on- 
ly, some  distance  sonth  of  the  state  line.  The  nearest  important 
point  of  its  known  ontcrop  is  at  Lime  Springs,  in  Iowa.  It  differs 
fVom  the  Galena  limestone  in  being  much  lighter  colored,  especially 
when  broken  or  powdered.  It  is  strongly  crystalline,  and  often  po- 
rous,  but  it  is  also,  in  some  parts,  a  very  firm  and  enduring  lime- 
stone. It  also  has  a  very  different  and  much  more  abundant  fossil 
fauna.  It  is  separated  from  the  Maqnoketa shales, at  Lime  Springs, 
by  a  limestone  breccia  of  about  18  inches.  Its  color,  in  ita  heavier 
and  cloae-textured  portions,  is  somewhat  grayish,  or  leaden,  and  it 
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is  interbedded  with  hard  shale,  which  turns  Dearly  whit«  on  expos- 
ore.  This  shale,  in  broken  pieces,  malces  up  the  larger  part  of  the 
breccia  mentioDed,  and  falls  down  the  bluff  in  Uiat  condition,  where 
it  is  lost  in  the  weather,  the  framework  of  tiie  cement  only  remain- 
ing, making  a  cnrions,  open  network  or  mesh,  the  partitions  and 
threads  enclosing  angular  apartments.  The  great  bed  of  shale, 
which  causes  the  wat«r  power  here,  may  have  a  thicknessof  75  or  60 
feet  exposed,  at  the  qnu'ry  of  Hr.  John  Smith,  though  near  the  mill 
it  is  reduced  to  ten  or  fifteen  feet.  Throughout  the  most  of  that  inter- 
val, a  heavy  debris  covers  it  from  sight,  the  overlying  Niagara  only 
being  visible  along  the  top  of  the  bluff.  The  Niagara  has  a  dip  of 
five  or  six  degrees  to  the  southwest,  and  passes  below  the  lower 
Devonian  (C'tmi/erousf)  which  is  exposed  and  quarried  at  Lime 
Springs  station,  about  a  mile  further  south.  The  thickness  of  the 
Niagara  included  in  that  interval  may  be  100  or  150  feet.  This 
andeilying  bed  of  shale  gives  rise  to  springs  of  limy  water  that  en- 
ter the  river  along  the  bluff,  and  gave  origin  to  the  name  of  the 
village. 

In  the  southeast  quarter  section  33,  York,  aboat  forty  rods  north 
of  the  state  line,  is  a  very  small  exposure  of  the  Niagara,  in  the 
bottom  of  a  ravine,  with  the  Devonian  in  the  enclosing  hillsides. 
A  slight  opening  has  been  made  in  these  beds,  which  are  very  po- 
rous and  light  colored,  and  about  three  inches  in  thickness.  Al- 
though no  fossils  were  found  here  to  identt^^  the  formation,  the 
presence  of  a  very  different  rock,  well  known  as  the  Devonian,  in 
the  hills  and  ridges  snrrounding  it,  as  well  as  the  strong  resem- 
blance it  bears  to  the  Niagara  at  Lime  Springs,  will  allow  of  its 
being  regarded  only  as  the  Niagara  limestone. 

JTie  Dwonian  Limetkmea. 

In  the  report  for  1S71  the  Devonian  limestones  were  described  as 
occurring  at  Le  Boy,  in  Mower  county.  It  was  then  supposed  that 
those  limestones  extended  but  a  short  distance  east  of  Le  Roy. 
They  have  been  found  during  the  past  summer  to  extend  considera- 
bly fhrtber  east,  and  to  enabrace  an  area  in  Fillmore  county  fblly 
ten  miles  wide  on  the  southern  border.  Along  the  western  bound- 
ary of  mimore  county  the  width  of  this  Devonian  belt  is  not  cer- 
tainly known,  but  it  has  abont  the  same  width  as  on  the  soatfaem 
Hence  the  eastern  boundary  line  of  the  Devonian  in  Mower  county 
sfaoald  run  fVom  about  section  13,  Bennington,  northwestwardly  to 
aboat  section  7,  in  Pleasant  Valley.    The  Silurian  area,  aa  liUd  off 


by  Google 


80BTET  OF  HINNZSOTA..  55 

on  the  map  of  that  county,  ahonld  probably  embrace  the  Niagara, 
the  Maquoketa  and  the  Galena,  overlain,  in  the  nortbeaat,  (Racine) 
by  the  Cretaceous. 

The  Lower  Deronian  limestones  are  very  different  (h>m  the  Cpper, 
at  least  lithologically.  Dr.  White  has  classed  them  all  as  Hamil- 
ton.  Bat  there  seems  to  be  some  reason  for  separating  tiiem  into 
at  least  two  parts,  the  apper  portion,  which  contains  more  ahala, 
being  the  probable  equivalent  of  the  Hamilton,  and  tbe  lower, 
which  greatly  resembles  the  Lower  Corniferous,  of  the  Ohio  Geo- 
logical Reports.  The  distinctively  Onondaga  features  ol  the  Ohio 
Corniferous  are  the  only  ones  seen  in  Fillmore  county.  The  color 
of  this  limestone  is  tike  that  of  the  Galena,  bat  its  even  and  non- 
veaienlar  texture  is  enough  to  distinguisli  it  (torn  that  at  a  glance. 
The  bedding  !s  also  less  thick,  being,  when  in  exposure,  usually  less 
than  eight  inches,  thoagh  when  quarried  it  is  in  heavy  beds.  It  la 
a  yellowish,  magneeian  limestone,  sometimes  with  a  finely  sUiceons 
composition,  and  1»  suitable  for  most  purposes  in  oommon  masonry. 
It  is  tolerably  free  ftom  calolte  Inmps,  but  has  some  chert  nodules. 
It  has  a  few  fossil  brachiopods,  as  Atrypa,  and  an  incmsting  bty- 
ozoon  like  FewtleUa. 

At  Lime  Springs  station  is  a  quarry  in  the  Lower  Devonian,  ex- 
posing about;  ten  feet.  At  Hopkins'  quarry,  situated  two  miles 
west  and  a  little  south  of  Lime  Springs,  abont  twelve  feet,  Id  heavy 
layers,  can  be  seen,  without  fosetla,  but  holding  aome  fiint.  Dip 
southeast.  At  Chester  simitar  beds  are  exposed,  near  the  mill, 
three  <[narters  of  a  mile  south  of  the  state  line.  It  is  here  in  heavy 
beds,  of  a  soft,  uniform,  granular  texture  and  yellowish  oolor,  osefiil 
for  a  cut  stone. 

This  rock  is  probably  that  which  is  said  to  appear  in  the  river 
banks,  section  34,  Beaver,  on  Jerry  Ktngsley's  land. 

Southeast  quarter  section  20,  Beaver.  I'his  rock  is  again  seen 
here,  exposed  along  the  banks  of  Slough  Creek ;  owner's  name  un- 
known. It  here  shows  a  brachlopod  resembling  Orthit,  and  a  radia- 
ting FeneateVa.  It  is  in  the  midst  of  an  uninhabited  prairie,  and 
only  weathered  pieces  can  bo  found. 

Southeast  quarter  section  16,  Beaver,  About  ten  years  ago  a 
cellar,  dag  for  a  farmer's  residence,  Airnished  stone  of  the  same 
kind  in  suflflcient  quantity  to  constract  his  tiouse,  now  owned  by  Mr. 
James  Smith.  Similar  rock  again  appears  in  the  road,  northwest 
quarter  section  20,  Beaver,  but  is  somewhat  more  vesicular. 

Widow  Scarrie  has  a  small  quarry  in  a  yellowish,  Sne^jained 
rock,   almost  non-fosstliferous,  and  probably  of  the  Lower  Devo- 
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nisD,  on  the  eoutbe&st  qoarter  section  28,  BloomSeld.  Outwardly 
thi»  mach  resembles  the  Crelaoeous  saodstone,  aa  exposed  at  Aus- 
tin, in  Mower  county,  bat  it  has  a  doabtfhl  brachiopod  that  appears 
like  Atrypa.  Its  weathered  color,  its  homogeneity  and  fineness  of 
grain,  its  irregularly  rounded  cavities,  containing  loose,  ochreous 
dirt,  combine  to  make  it  Cretaceous.  It  is  with  some  doubt  classed 
as  Lower  Devonian. 

This  limestone  is  found  in  loose  pieces,  and  often  in  aurface  ez- 
posnres,  on  the  tops  of  knolls,  near  tke  state  line,  sections  33  and 
84,  York,  the  porous,  white  Niagara  appearing  in  the  ravines. 

The  Oretaceoua. 

No  attempt  is  made  to  map  out  the  Crutaceoua  area  in  Fillmore 
connty,  inasmocb  as  it  is  all  embraced  in  the  drift-covered  portion, 
and  bat  one  or  two  localities  of  its  eziBtenca  are  known.  It  prob- 
ably extends  no  ftarther  east,  however,  at  any  point,  than  the  east 
side  of  the  first  tier  of  towns  along  the  western  border  of  the 
county.  Its  area  la  most  reliably  indicated  by  the  aurface  features, 
in  the  absence  of  actual  oatorops.  G-uided  by  this  only  it  is  sup- 
posed to  occupy  the  flat  and  praurie  portion  of  Sumner  Township, 
stretching  aontbward  through  Spring  Valley  and  Bloomfield  and 
covering  the  moat  of  Beaver,  and  perhaps  portions  of  York. 
Judging  from  the  prevalence  of  Cretaceous  features  in  the  drift-clay 
exposed  in  the  railroad  cut  at  Lime  Springs,  it  has  played  an  im- 
portant part  in  originating  the  materials  of  the  heavy  drift  covering 
that  spreads  over  not  only  the  western  portion  of  Fillmore  coanty, 
bnt  all  the  comities  of  the  state  ftirther  west. 

The  lower  portion  of  the  Cretaceous,  which  is  that  represented 
in  Minnesota,  cODsists  of  sandstones  and  lignitiferous  clays  or 
shales — the  aandatonee  lying  at  the  base  of  the  formation  and  being 
the  same  that  Dr.  White  has  denominated  fn  Iowa  the  "  Nishnabot- 
any  Sandatone."  Above  this  sandstone,  which  is  often  white  and 
incoherent,  with  a  thickness  of  aboat  one  hundred  feet,  so  far  as 
observed,  is  a  clayey  member  of  the  Cretaceous  which  has  been 
identified  by  Mr.  F.  B.  Meek  as  the  Fort  Benton  Group,  of  Messrs. 
Meek  and  Hayden.  This  is  well  exposed  in  the  region  of  the  Upper 
Minnesota  Valley,  and  contains  some  impure  lignite,  and  la  found  in 
small  pieces  disseminated  with  its  fossils,  through  the  drift-clay  cut 
at  Lime  Springs,  a  couple  of  miles  south  of  Fillmore  county,  in 
Iowa.  The  Niobrara,  or  chalky  member  of  the  Cretaceous,  may 
also  exist  in  the  extreme  western  portion  of  the  state. 
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So  far  as  Elmore  ooanty  is  conoemed  the  presence  of  tbfl 
CretaceooB  ib  knows  more  b;  certain  indirect  or  secondary  eTides' 
cea,than  bj  tbe  actaaldiscoveryof  itsbeda  in  situ.  In  the  extreme 
northeastern  com«r  of  Mower  county  it  was  strock  by  a  farmer  in 
digging  fi  well.  It  there  has  tbe  form  of  the  floe-grained  sandstone 
seen  at  Aoelio.  The  snrfaoe  features  that  prerail  at  that  point  pass 
into  the  northwestern  comer  ctf  Fillmore  oonnty,  and  oover  the 
most  of  Samner  Townafaip.  Southward,  at  Spring  Valley,  a  similar 
stone  appears  in  the  north  side  of  the  creek  where  it  has  iMen 
opened  for  building  purposes  by  Hessra.  James  Wilder  and  Henry 
Thayer.  It  is  here  a  fine-grained,  argillaceous  sandstone  that  cracks 
and  crumbles  on  ft-eezing  It  has  been  given  up  as  worthless  for  a 
building  material.  Near  the  same  place,  on  Darid  Higby's  farm, 
S.  W.  J  see.  82,  is  a  very  fine  and  tough  clay,  of  a  generally  bluish 
color,  almost  entirely  tiee  from  grit,  which  is  spread  out  over  a 
wide  area  lying  but  few  feet  below  the  surface.  The  overlying  soil, 
which  is  annually  plowed,  is  a  black  loam,  (rather  clayey)  varying 
below  to  a  yellow,  clayey  loam.  This  clay  was  discovered  several 
years  ago,  but  nothing  has  been  done  that  will  demonstrate  or  indicate 
its  real  orgiu,  though  it  is  evidently  not  a  part  of  the  diift.  It  bas 
tbe  appearance  of  being  suitable  fttr  pottery  or  for  brick,  but  would 
require  some  sand.  A  soapy,  variegated  clay  also  occurs  at  J.  W. 
Smith's  brick  yard,  two  miles  northwest  of  Spring  Valley,  though  a 
drift  clay,  with  some  gravel,  is  used  in  the  manafacture  of  brick.  A 
similar  clay  is  met  in  abundance  at  Spring  Valley  village,  but  it  is 
mingled  with  limestpne  ft'^^ments  and  drift  materials. 

Besides  these  clayey  deposits,  which  are  believed  to  have  resnlted 
ttom  the  degradation,  or  more  or  less  perfect  preservation,  of  the 
lower  Cretaceons  clays,  there  are  a  number  of  white  sand  deposits 
in  the  same  portion  of  the  county,  which  probably  are  referable  to 
the  inooherent  layersof  the  Nishnabotany  sandstone.  One  of  these 
occurs  north  of  Ur.  J.  W.  SmiUi's  brick  yard,  on  section  17,  Spring 
Valley.  Another  is  sltoated  on  C.  C.  Temple's  land,  southeast 
quarter  of  section  eight,  Bloomfield,  where  It  is  20  feet  thick  at  least, 
haying  been  tested  to  that  depth,  tbe  bottom  never  having  been 
reached.  It  here  occurs  in  an  open  pri^e  coontay,  and  is  known 
to  spread  out  over  many  acres,  lying  but  two  or  three  feet  below 
the  snrfaoe.  It  lies  on  the  Galena,  of  coarse  unconformably.  It  fa 
not  a  purely  white  sand,  like  tbe  St.  Peter,  but  yellowish  white.  It 
is  sometimes  very  fine,  bat  varies  to  coarse.  Another  deposit  of 
this  sand  is  on  Mr.  Andrew  McNee's  land,  northwest  quarter  section 
S2,  Bloomfield,  and  still  another  on  J.  H.  Rexford's,  northeast  qnar- 
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ter  section  86.  where  it  has  been  opened,  u  at  the  other  points 
named,  and  used  for  mortar.  These  are  situated  in  an  nndnlating 
tract,  with  some  ebmbs  and  trees.  These  sand  beds  are  not  regard- 
ed as  belonging  to  the  Cretaceous  rook  fn  titu,  but  as  being  copious 
local  prodncts,  under  drift  agenoiea,  of  the  Cretaceous.  Sometimes 
they  embrace  Inmps  of  clay,  of  a  greenish  oolor,  like  the  Fort  Ben- 
ton,  and  sometimes  they  show  oblique  stratification.  They  are  en- 
tirely uncemented,  so  as  to  be  shoveled  directly  into  the  wagon. 
Another  singular  deposit,  in  the  same  manner  referable  to  the  imme- 
diate presence  of  the  Cretaceous,  occnrs  ou  the  southwest  quarter 
section  15,  Bloomfield,  land  of  Peter  Peterson.  Here  a  series  of 
knolls,  which  embrace,  indeed,  tiiat  in  which  is  Hr.  Andrew  Uo- 
Nee's  white  sand  pit,  uid  are  covered  witii  aspen  and  hazel  bmsh, 
are  found,  many  of  them,  to  be  composed  of  a  beautiftal,  coarse 
gravel,  the  greater  part  being  white,  often  limpid,  quartz,  the  size 
of  the  pebbles  varying  from  that  of  a  pea  to  that  of  a  hazelnut.  On 
these  knolls  ore  a  few  northern  drift  boulders,  and  no  doabt  the 
gravel  was  also  placed  In  the  position  it  now  occupies  by  the  drift 
forces.  This  gravel,  so  remarkably  homogeneous,  like  the  white 
sand  deposits  mentioned,  can  only  be  referred  to  the  immediate 
proximity  of  the  lower  Cretaceous.  It  could  not  have  been  far 
transported  without  being  mixed  with  other  rock  material.  It  dis> 
tinotly  points  to  the  existenceof  a  coarse  gravel  or  conglomerate  in 
the  lower  Cretaceous,  which  has  not  yet  been  discovered.  It  indl 
oates  also  the  littoral  nature  of  the  Cretaceous  beds  ttom  which  it 
was  derived. 

There  is  stlU  another  indirect  evidence  of  the  existence  of  the 
Cretaceous  in  the  western  portion  of  Fillmore  county.  There  are 
heavy  deposits  of  limonite  iron  ore,  bearing  some  unascertained  re- 
lation to  the  Cretaceous,  or  to  the  drift  found  in  the  sonthwestem 
part  of  the  county.  In  the  Second  Annual  Report  of  tiie  Survey 
mention  was  made  of  the  occurrence  at  a  number  of  places  in  the 
Uinnesota  Valley,  and  in  that  of  the  Blue  Earth,  of  a  coating  of 
iron  ore  on  the  Lower  Silurian  rocks,  where  they  are  unconformably 
overlain  by  the  Cretaceous.  Dr.  Shunard  says  of  this:  (Owen's 
G€(^ogieai  Survey  of  Witeonnn,  lotro  and  Minneaota,  page  487.) 
"The  nodules  of  iron  ore  have  mostly  a  concentric  structure,  and 
^pear  to  be  of  good  quality.  The  superficial  indications  render  It 
probable  that  this  bed  of  iron  ore  may  be  both  extensive  and  easily 
accessible."  In  Fillmore  county  a  discovery  was  made  by  Hr.  C 
C.  Temple,  in  digging  a  well  near  his  sand  pit,  already  described, 
and  referred  to  the  Cretooeoos  as  its  probable  source,  which  throws 
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■onifl  light  on  the  mumer  of  oocnirence  of  tfas  limonite  referred  to. 
He  teatifles  that  this  bed  of  iron  on  it  at  Uiut  lAirty-nic  feet  in 
fUcfensM.  Id  his  well,  which  i«  six  feet  circular  at  the  top,  he  dug 
dowo  aboat  eighteen  feet,  when  be  reached  rock,  ftagmentB  thrown 
ont  revealing  the  Galena^  limestone.  He  deeoribee  the  rock  as  oo- 
cnpying  but  about  one-hidf  of  the  diameter  of  the  shaft  he  was  dig- 
ging,  which  afforded  great  quantities  of  soft  limonite,  or  ochre. 
He  drilled  into  the  iron  ore  a  depth  of  thirty-six  feet.  A  number  of 
wells  in  the  vicinity  of  Etna,  a  few  miles  flirther  southeast,  also 
stmck  a  similar  iron  ore.  On  section  36,  Bloomfteld,  a  great  many 
loone  pieces  of  porous  limonite  are  found  in  the  fields,  having  been 
plowed  np  in  the  soil.  The  coouty  surveyor,  Mr.  J.  Gregor,  also 
found  it  impossible  to  lay  out  the  quarter  sections  of  that  section 
in  the  usual  manner,  by  the  use  of  the  magnetic  needle,  though  the 
original  United  States  surveyors  record  no  onnsual  distnrbance  of 
the  mi^netic  needle.  Limonite  iron  ore  is  regarded  usnally  as  non- 
magnetic. In  large  quantities,  near  the  surface,  it  seems  to  infla< 
ence  the  mimetic  conents.  What  relation  this  ore  bears  to  the 
Cretaceous  is  not  known,  except  that  it  has  been  foond  to  overlie 
the  Silurian  rocks,  or  to  cover  their  snrfaoes  with  a  scale  where  the 
Cretaceons  overlies  them  unconformably.  Farther  and  more  min- 
ute observations  in  other  places  may  reveal  its  real  source  and  its 
value.  The  reader  is  referred  to  the  Second  Annual  Report  for  an 
account  of  the  Cntcueoua  owr  tfie  Lotoer  SUurian  at  Uankato,  in 
the  Talley  of  the  Hinneaota. 

The  Drift- 

The  drift  presents  some  interesting  features  in  Fillmore  county 
The  western  limit  of  that  well-known  tract  denominated  The  Drift- 
IsM  Area,  by  Prof.  J.  D.  Whitney,  crosses  this  county.  This  bound- 
ary is  not  welMeflned.  There  is  a  very  conspicuous  absenoe  of 
the  bluish  olay,  and  the  northern  bonlders  that  distinguish  the  true 
northern  drift  sheet  of  counties  fhrther  west  and  north,  throaghout 
the  eaatem  two-thirds  of  the  county ;  the  boundary  line  running  ap- 
proximately, troia  the  southeast  corner  of  Bristol  township  to  the 
northeast  comer  of  Jordan.  West  of  that  line,  wbicb  is  modified, 
in  its  coarse,  by  valleys  and  uplands,  is  a  belt  of  five  or  six  miles 
in  width,  which  is  characterized  by  an  overlapping  of  the  loess 
loam  on  the  thinning  ont  edge  of  the  drift  sheet.  This  belt  is 
characterized  fbrther  by  peculiar  local  modifications  of  the  mate- 
rials of  the  drift,  due  to  the  underlying  rook,  as  mentioned  under 
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tih«  b«ftd  of  Oretaoeoua.    West  of  this  belt  the  trae  drift  becomes 
preTalent,  oonsiating  of  claj,  with  man;  bonlders. 

Thst  tract  which  is  regarded  as  driftless,*  is,  so  far  as  Fillmore 
oooDty  ia  oonoemed,  not  without  some  evidences  of  having  been 
subjected,  at  some  time,  to  a  force  similar  to  that  which  is  supposed 
to  have  deposited  the  great  drift-sheet  of  the  northwest.  There 
are  isolated  patches  of  gravel,  with  small  stones,  sometimes  ce- 
mented into  a  crag,  wiiich  have  been  noted  in  Fillmore  county, 
scattered  sparingly  over  the  eastent  part  of  the  county,  as  the  fol- 
lowing field  minutes  will  show ; 

Drift  pebbles  are  In  the  street,  north  of  the  schoollioDBa,  soathwest  qn»r- 
ter  section  23,  Amherst. 

Drift  occurs  la  the  form  of  gravel  and  boulders,  some  of  them  a  foot  In 
diameter,  soathwest  quarter  section  i,  FouDtaia,  od  tbe  east  bank  of  Sugar 
Creek,  la  the  road;  eeea  In  going  east  fTom  the  quarry  of  Enoch  Wlnslow. 
At  Fountain  village  there  Is  said  to  be  no  drift  between  the  loess  loam  and 
the  rock. 

A  little  drift  maj  be  seen  at  the  Tnnnel  mills,  section  M,  Snmaer. 

There  is  a  little  floe  drift  Ttslble  along  tbe  road,  sontheast  quarter  section 
as,  Sumoer. 

At  Chatfleld  there  is  some  gravellj  drift,  with  small  boulders,  visible  In 
the  street,  near  the  mlllrace. 

Drift,  with  pebbles  and  atones,  ^;>pears  about  a  mile  south  of  Clear  Qrlt, 
on  the  Shakopee  terrace  along  the  highway. 

Also  on  the  road  to  Carlmona,  near  freston. 

About  midway  between  Preston  and  Cariniona,  a  wash  by  the  roadside 
revealed— 


Gravelly,  red  loam 8  fbet. 

With  no  distinct  separation,  a  few  small  boulders  lylag  In  the  water  course 

At  Carlmona  a  thin  layer  of  drift  Is  nsQally  found  under  the  loam. 

The  same  Is  true  at  Forestviile. 

At  Spring  Valley  tbe  drift  is  so  prevalent  that  tbe  surfhce  of  tbe  conntiy  Is 
smooth,  and  has  a  lighter  colored  soil,  with  much  more  clay.  There  are 
But  few  stones  or  gravelly  patches.  Tbe  loess  loam  is  hardly  noticeable. 
One  Urge  boulder  lies  at  the  street  comer,  half  a  mile  south  of  the  corpo- 
rate limits. 

Between  Baldwin's  mill,  section  21,  Forestviile,  and  the  state  line,  due 
BODth,  the  country  Is  one  of  drift  prairie,  nearly  the  whole  distance,  with 
stones  and  boulders,  some  of  the  latter  pretty  large. 

At  Stna,  section  86,  Bloomfleld,  among  a  variety  of  stones  pertaining  to 
the  drift,  may  be  seen  an  occasional  one  that  is  gladaud. 

•  J.  D.  Whltnar,  Gaolagrof  Wlieosiln,  Vol.  1,  PWMIH-IW. 
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At  Lima  Springs  uid  Foreston,  a  few  miles  Bonth  vf  tba  state  line,  on  tke 
Upper  Iowa  river,  tlie  drift  is  abnndMit. 

At  Granger  there  1b  a  light  drift,  and  alao  where  the  road  tuna  north  to 
Freston,  northeast  qnartei  section  8E,  Bristol ;  bat  It  becomea  lighter  still 
or  entirely  Invisible,  la  traveling  to  Preston.  In  Its  ^lace  a  beavj,  rich 
loam,  rather  clayej,  covers  the  eonntrf ,  and  smooths  It  off  almost  as  elRict- 
nallj  aslfdrirt-covered.  A  well,  being  dng  about  flve  miles  sonth  or  Pras- 
ton,  on  the  high  Trenton  area,  passes  throagh  this  ]oam  elgltteea  foet  be- 
fore striking  the  rock. 

The  drift  is  very  thin  at  Lenora,  If  not  entirely  wanting. 

AboQt  fonr  mtles  sontheast  of  Preston  a  large  gceen,  dlorltlc  bonlder  may 
be  seen  lying  In  Qke>loeee  loam,  In  the  road,  and  a  red  qnartzose  pebble. 
The  pebbles  that  appear  In  gnllles  by  the  roadside,  in  the  loam  area,  are 
generally  of  chert,  from  the  rook  of  the  locality.  It  cannot  be  ascertained 
whether  this  dloritlc  boulder  lies  on  other  drift  deposits,  bnt  it  is  aorronnded 
laterally  only  by  the  loam. 

At  Gtliota  la  a  thin  drift,  in  the  form  of  pebbles,  the  largest  being  three 
or  fbnr  inches  in  diameter.  Thence  nonbeaatward  to  Newbnrg  nothing  bnt 
the  yellow  loam  is  observable.  Between  Newbnrg  and  Rlceford,  sitnated  on 
the  western  edge  of  Honston  connty,  no  northern  drift  Is  visible;  bnt  at 
Rlceford,  which  lies  In  a  deep  and  narrow  gorge,  a  few  drift  pebblea  oconi 
in  the  street. 

Abont  the  center  of  sec.  3S,  Holt,  Is  a  deposit  of  drift  grivel.  It  mi^  be 
seen  In  descending  the  hill  northward,  jnst  before  the  road  forks  to  Whalen 
and  Laneahoro.  It  is  considerably  cemented  by  Ume,  fbrmlng  a  crag,  large 
Inmps  of  which,  some  18  or  SO  Inches  thick,  have  been  nsed  (br  embank- 
ment  on  the  lower  side  of  the  road.  In  some  parts  It  Is  qnlte  One,  and  nee- 
flU  (br  mortar,  far  which  it  has  been  hanled  away.  It  Is  at  least  ten  fset 
tbick. 

There  are  bonld^  In  the  valley  of  Dnzbnry  creek,  sec.  SS,  Preston. 

Sec.  19,  Pilot  Uonnd.  In  the  road  going  to  the  river  ftom  the  sonth,  are 
a  lot  of  boulders  and  other  drift.  The  same  can  be  seen  on  the  north  side, 
going  np  Trom  the  ford.  The  deposit  seems  to  be  Ave  or  six  foet  thick, 
gradnally  mingling  with,  and  Anally  becoming  replaced  by  the  loess  loam. 

Drift  gravel  and  stones  are  seen  along  the  road  In  going  down  the  hin  to 
Islnoara,  from  Preston. 

Drift  pebbles  and  clay  occnr  at  the  crossing  of  Watson's  creek,  on  tlie 
direct  load  between  Ponntaln  and  Preston,  and  on  the  terrace  of  the  8hak- 
opee  limestone,  a  qnarter  of  a  mile  sonth  of  the  creek. 

Boulders  are  seen  at  Spring  Valley,  and  on  Mr.  Kieckler's  Airm,  two  and 
a  half  miles  east  of  Spring  TaUey. 

An  occasional  boulder  is  seen  In  the  river  valley  at  Oeloer's  Hill,  sec.  SI, 
Jordan,  bnt  the  most  ol  tdie  sarflu»  covering  on  the  rock,  In  the  high  pndrie 
region,  seems  to  be  of  loess  loam. 

Bast  of  Highland  P.  O.,  In  Holt  township,  sec.  86,  is  aconsplcooDSdeposit 
of  drift,  exposed  in  the  road,  In  the  form  of  a  stony  gravel.  It  lies  on  the 
brow  of  the  Shakopee  terrace. 

It  \b  noticeable  that  in  nearly  every  inatanoe  where  drift  pebbles 
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oocnr  in  the  ragion  koown  u  drfftless,  they  lie  on  or  are  very  near 
an  outcrop  of  firm  rock.  They  freqaent  the  browe  of  the  terrace 
formed  bj  the  Shakopee  limestone.  The  above  named  localities  are 
nearly  all  embraced  within  the  boundaries  of  the  drlftleas  tract,  as 
already  defined  In  Fillmore  comity.  These  patches  of  northern 
drift  present  the  appearance  of  greater  age  than  the  drift  of  the 
western  portion  of  the  ooonty,  and  are  beiieved  to  belong  to  a  gla- 
cial epoch  tiiat  preceded  the  epoch  that  produced  the  great  drift 
sheet  of  the  northwest.  An  "  interglacial  epoch  "  separated  them. 
It  was  probably  during  that  interglacial  epoch  that  grew  the  peat 
and  coniferous  vegetation  that  has  been  found  in  considerable 
abundance  embraced  within  the  great  drift  sheet,  (or  at  least  below 
fifty  feet  of  drift  materials)  round  its  outer  margin,  as  mentioned 
a^eady  in  a  report  on  Mower  county,  and  as  farther  demonstrated 
in  Fillmore  county.  It  is  this  older  drift  that  is  covered  deeply  by 
the  loess  loam,  and  it  is  wUkin  the  loam-covered  poriion  of  the  countj/ 
that  true  river  terrace*,  of  aUuviai  compositiont  are  found.  (Com- 
pare Geologa  of  Ohio,  Vol.  II.,  Report  on  IMaware  OowOy.) 

Ancient  Peat  and  Vegetation  in  the  Drift  Deposiis. 

Owing  to  the  great  gecdogioal  interest  connected  with  the  discov- 
ery made  last  year  of  a  peaty  bed  within  the  drift  d^toaits  of 
Uower  coonty,  a  careful  search  was  made  in  the  snrvey  of  Fillmore 
oouDty  for  Airther  information  concerning  its  origin  and  exact  re- 
lations.* l^ere  were  found  to  be  quite  a  number  of  places  in  the 
western  portion  of  the  county  where  fkrmers,  iu  digging  wells,  had 
struck  this  bed  of  vegetation.  No  opportunity  has  been  aflbrded 
to  make  a  personal  inspectioD  of  this  bed,  and  owing  to  the  indeft- 
niteness  of  tiie  information  derivable  trata  the  farmers  themselves, 
and  its  contrariety,  it  is  thought  best  to  give  only  the  statements  of 
f&x.  Calvin  E.  Huntley,  of  Spring  Valley,  a  professional  welt-driller. 
Throughout  the  whole  of  the  county  there  is  much  difficulty  in  ob- 
taining ready  water  for  farm  and  domestic  use,  and  a  great  many 
wells  are  drilled  deeply  into  the  rook.  This  is  owing  to  the  ca- 
noned  character  of  the  rock  surffeuM,  both  within  the  drift  area  and 
the  loam-covered  portion.  These  canons  serve  as  subterranean 
drains,  thoQgh  they  are  generally  filled  with  drift  in  the  western 
part  of  the  county.     Hr.  Huntley  ftirnished   the  following  facts 

•  ITor  lurtbar  InfDrmatton  on  tha  inbjMt  of  TagMBtlDn  In  tbo  drift  dapotlU  ol  tha  north. 
WMt,  Iba  raular  la  rafaned  to  ■  pipar  bj  tha  wrlMr  Id  tlie  Procesdlnga  of  Iba  Amorlaa 
AHOdMIOD  lor  tha  Adnnoomant  of  Bdaioa,  ISTB,  Datrolt  menlng. 
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ooncemlng  this  bed  of  vegetatfoo.    Some  of  these  looKlities  tin 
within  the  limits  of  Mower  coanty : 

Norttiweat  qauter  aectlon  6,  Bmrer.  Land  of  Andrew  Oleaon  [Barlf .} 
It  wu  ftmod  hen  at  the  depUi  of  thlrtj  ftat,  situated  on  a  ridge  In  prairie 
Gonntiy.  It  was  two  or  tliree  ftet  thick,  and  had  a  bine  t^ay  bolh  abore  and 
below  It— (ben  struck  a  Ume  rock. 

N.  E.  J  sec.  IS,  Le  BoT)  Uower  conntj.  Land  of  D.  B.  Bosworth.  This 
was  also  on  a  high  ridge,  with  bine  claj  above  and  below  It,  and  lay  at  the 
depth  of  aboQt  SB  feet  below  the  snrfkce.  It  bad  a  depth  of  seven  ftet,  and 
contained  "  decayed  stnlT,  like  pressed  hay.** 

V.  E.  1  sec.  1,  Le  RoTi  Mower  coanty.  Land  of  Ole  KnnUon  (Stoley) : 
ftHmd  at  the  depth  of  thirty  feet ;  five  feet  thick ;  bine  day  above  and  two 
feet  of  black  clay  below ;  then  Ume  rock. 

Sec  80,  Bennington,  Uower  connty,  on  land  of  Oents  Bverson.  This  Is 
situated  on  •  flat,  and  was  foand  trom  SO  to  8S  feet  below  the  snrftuse.  It 
was  three  feet  Qilck,  and  lay  below  bine  clay.  Below  It  was  gravel  to  the 
thickness  of  eight  fbet,  when  the  well  stmck  lime  rock. 

8.  E.  i  sec  B,  Bennington,  Uower  connty  i  laud  of  John  Mehan.  It  here 
had  bine  clay  both  abore  and  below  It,  and  a  thickness  of  two  fbeL  It 
lay  at  the  depth  oftwenty  (bet.    The  nnderlylng  bine  clay  was  gmvelly. 

It  was  met  In  the  same  town  on  Robert  Cooper's  land,  at  the  depth  of 
twenty-flve  or  thirty  f^et.  It  was  here  on  a  very  high  ridge.  It  was  In  a 
bine  clay,  with  gravel  both  above  and  below.  It  was  here  three  or  fbnr 
fbet  thick.    This  well  was  abandoned  on  account  of  qnlcksaod. 

On  the  slope,  northeast  fMm  Ur.  Cooper's,  It  was  reported  to  have  been 
met  with  at  the  depth  of  six  or  seven  feet  from  the  snrfkce,  on  the  land  of 
Hr.  Bass. 

Sec  S,  Snnmer.  Land  of  Wm.  BaUey :  met  a  deposit  which  was  embraced 
between  layers  of  what  was  then  sapposed  to  be  lime  rock.  This  deposit 
was  two  feet  thick,  and  consisted  entirely  of  wood.  Rock  was  struck  at 
the  depth  of  eight  feet.  This  wood  was  thirty-flve  fbet  below  the  snr&toe. 
The  owner  called  the  rock  "grindstone  lock."  (This  was  probably  the 
Anstln  sandstone,  of  the  Cretaceons,  and  the  wood  a  lignite  belonging  to 
same  age.) 

If.  part  of  sec  38,  Spring  Valley;  laztd  of  A.  B.  Hatchlnson.  An  Irony 
deposit,  having  an  nnknown  thickness,  was  stnick  at  the  depth  of  thlrty- 
flve  Ceat. 

This  was  also  met  In  the  central  part  of  Baclne,  on  the  Itarm  of  D.  Beed* 
at  the  depth  ol  twenty-live  or  twenty-six  Ibet,  having  a  thickness  of  two 
or  three  feet.  It  came  np  In  chunks  which  glistened,  and  looked  like  Iron 
ore 

Under  the  he&d  of  Oetooeous  the  reader  will  find  ftirther  atat^ 
metita  concerning  ttiia  iron  ore.  Two  miles  west  of  Spring  Valley, 
on  the  land  of  0.  H.  Bose,  Mr.  Leonard  made  an  <M}8ervation  on  a 
deposit  of  snrfaoe  crag.  This  he  fonnd  abandantty  cemented  with 
iron,  lying  on  a  sloping  snrface,  coveriag  twenty-five  or  thirty 
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•qaare  rode,  rendering  the  land  unfit  for  caltivaticm,  in  the  vioinity 
of  no  rook  blnff,  uid  on  a  prairie  oonntry.  Iron  ore  was  thrown  oat 
of  a  well  S/W.  Jseo.  ii,  Bloomfield.  It  was  said  to  have  oome 
oat  in  chuoke,  and  to  be  as  heavy  as  iron.  It  rUea  tu  the  serfaoe 
and  a  plow  cannot  be  passed  throngh  it.  This  is  owned  by  Geo.  H. 
Smith.  Again  on  H.  T.  Odell's  land,  seoUon  66,  Bloomfield,  it  is 
foond  in  scattered  lamps  variously  mingled  with  the  soil,  and  with 
other  stone.  These  surface  pieces  are  impnre,  and  often  hold  ce- 
meoted  gravel  and  pebbles.  They  are  also  loose  and  porous,  and 
pass  into  ocber.  Similar  pieces  occnr  on  section  1,  Beaver,  land  of 
0.  A.  Boynton. 

Wood  was  t^en  from  two  wells  in  Jordan  township,  sections  S9 
and  30,  on  land  of  U.  Bobbins  and  Geo.  Hare.  This  is  also  on  a 
high  prairie.     In  Mr.  Hare's  well  was  said  to  have  been  a  tree. 

In  order  to  study  further  the  thickness  of  the  drift,  and  its  lat- 
eral extent  in  the  county,  a  great  many  observations  were  made  on 
the  phenomena  of  common  wells,  and  the  tabulated  list  herewith 
appended  will  give  the  results  of  some  of  those  examinations.  It 
baa  already  been  said  that  there  are  a  great  many  subterranean 
streams,  especially  within  the  area  of  the  Trenton  limestone.  Some 
of  these  streams  gush  oat  along  the  river  bluflh,  and  give  rise  to 
copious  springs.  Wherever  there  is  an  open  rock  structure,  which 
is  not  imperviously  covered  by  the  drift  or  by  the  loam,  it  acts  to 
receive  the  surface  water  and  to  allow  its  passage  along  lower  levels 
to  the  main  river  valleys.  This  necessitates  the  drilling  of  a  great 
many  wells  which  penetrate  In  the  rook  to  a  depth,  sometimes,  of 
two  or  three  hundred  feet  before  reacbing  water. 
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The  price  charged  by  Mr.  Huntley,  of  Spring  Valley,  for  drilling 
welk,  is  one  dollar  per  foot  the  first  fifty  feet,  with  twenty-five  cents 
per  foot  added  every  ten  feet  thereafter.  MeBsra.  Sands  &  Tonaley, 
Amh^Bt,  receive  fifty  cents  per  foot  before  Btriking  the  rock,  one 
dollar  and  twenty-five  cents  per  foot  for  the  first  twenty  tbet  in  the 
rock,  and  add  twenty-five  cents  per  foot  every  ten  feet. 

TA«  Loe»t  Loam. 

The  greater  portion  of  the  county  is  covered  with  this  loam.  -  It 
contains  no  gravel  or  boulders,  or  with  very  rare  exceptions,  but 
Donsista  almost  entirely  of  fine  siliceoaa  material  which  becomes  in 
some  places  quite  clayey,  making  a  very  slippery  mud  irtien  wet. 
This  in  outward  appearance  is  of  a  light,  yellow  or  rasty  color,  and 
diflbrs  in  that  respect  from  the  loam  seen  on  the  drift-covered  por- 
tion of  the  connty,  which  is  frequently  black,  or  brown,  varying 
to  an  ash  color  when  mingled  with  a  considerable  per  cent,  of  clay 
from  the  drift,  and  also  cont^ns  gravel.  The  loess-loam  Is  very 
homogeneoQS  over  wide  tracts,  while  that  in  the  drift  area  is  subject 
to  local  and  snnden  variations.  The  loess-loam  is  indistinctly 
stratified,  especially  in  the  valleys,  bnt  the  usual  appearance  is  that 
of  non-stratification.  This  stratified  arrangement  is  rendered  the 
less  evident  Ihim  the  great  similarity  of  the  materials  tiom  the  top 
to  the  bottom.  It  does  not  consist,  apparently,  in  any  change  fh>m 
coarse  to  fine  in  the  sedimentation,  but  in  a  iamination  of  the 
homogeneous  clayey,  loam,  and  is  easily  obliterated  by  exposure,  or 
by  trickling  water.  This  condition  was  noted  particularly  at  Pres- 
ton, and  indicates  that  it  was  deposited  in  still,  or  gently  moving, 
water.  Where  this  loam  lies  over  the  old  northern  drift,  it  pass 
through  a  gravelly  stage,  t^e  materials  of  the  loam  mingling  witti 
the  coarser  portions  of  the  drift,  and  becoming  finally  replaced  by 
the  drift.  The  drift  patches  covered  by  this  loam,  pertaining  to  the 
eastern  and  central  portions  of  the  connty,  and  believed  to  belong 
to  an  earlier  drift  epoch,  are,  so  far  as  seen,  made  up  of  gravel  and 
sand,  with  small  stones.  No  irift  day,  like  that  which  covers  the 
western  part  of  the  county,  has  been  seen  overlain  by  the  loess- 
loam,  except  that  which  pertains  to  the  general  drift  sheet  of  the 
northwest,  and  which  occupies  a  narrow  belt  of  6  or  6  miles  wide, 
where  the  loam  overlaps  the  later  drift.  It  would  be  reasonable, 
however,  to  expect  that  some  such  clay  would  be  fontd.  Tbe 
pebbles  that  are  thus  mixed  with  the  lower  portion  of  the  loam  are 
smooth  and   waterwom,  not  oovered  with  a  coating  of  decayed 
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material  of  tbe  same  aatnre  aa  the  pebbles  ttaenuelveB,  aa  tbey 
vonld  be  expected  to  be  if  the  loam  were  derived  (torn  tbe  decay, 
i%  tUv,  of  the  materialB  of  the  drift.  The  thickness  of  tbe  loeas- 
loam  Bometioies  reaches  twenty  feet  in  the  open  opland,  and,  nnder 
favorable  circomstanoes,  where  It  might  have  aocmnnlated  laterally, 
aa  well  as  perpendionlarly,  it  is  mnoh  more.  It  is  tickest  in  the 
eastern  part  of  the  county. 

AUuvitd  Terrcuxa. 

At  Preston,  besides  the  flood  plain,  the  river  has  a  high  terraoe- 
plain.  The  Stanwix  House  stands  on  it.  It  consists  of  loam  un- 
diatingnishable  from  the  loess-loam  that  covers  that  portion  of  the 
county.  The  same  may  be  seen  at  Lanesboro,  and  at  Whalen,  bat 
it  is  not  conspicuous.  At  Rushford  fragmentary  remains  of  this 
high  terrace  are  seen  in  the  valleys  of  the  tributary  streams.  Along 
the  main  valley  they  are  not  well  preserved.  There  are  two  terrace 
levels,  besides  the  fiood-plain.  Tbe  highest  terrace  plain  is  fYom 
70  to  80  feet  alfove  the  second,  and  aboat  180  feet  above  the  river. 
The  lower  terrace,  on  which  Rusliford  stuids,  is  about  40  feet  above 
the  river,  and  1b  probably  never  reached  by  the  river  in  even  the 
highest  water.  Within  this  lower  terrace-plain,  which  spreads  oat 
laterlly  and  forma  the  moat  of  tbe  alluvial  land  between  the  rock- 
hlath,  is  the  river  channel,  and  a  still  lower  flood-plain  about  20 
feet  above  the  river  at  low  at^^.  A  aimilar  high  terrace  is  seen 
along  the  Miasisaippi  river  at  Winona,  in  Winona  county,  rising 
about  95  feet  above  the  river,  while  the  flat  on  which  the  city  of 
Winona  standa  is  about  25  feet  above  the  river  at  ^e  boat  landiug, 
in  low  stage  of  water.  At  Buahford  and  Winona  the  high  terrace 
consists  of  a  material  diflbreut  nrom  the  loam  that  overspreads  the 
country,  being  made  up  of  stratified  sand.  Ttiis  terraced  condition 
of  tlie  valleys  of  Boot  river,  and  of  the  Mississippi,  is  oonflned,  so 
far  as  observed,  to  the  loam-covered  area,  which  nearly  coincides 
witti  the  "  driftleas  area,"  as  defined  and  described  by  Prof. 
Wtalbiey. 

MatericU  Betouree* — Fad. 

In  addition  to  the  products  of  the  soil  which  will  alwaya  be  her 
chief  aoaroe  of  material  wealth,  Fillmore  county  cannot  expect 
any  important  mineral  discoveries  to  augment  her  material  pros- 
perity.   She  has  a  good  supply  of  forest  for  purposes  of  common 
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fliel,  and  will  not  saffer  (torn  the  abuace  of  ooal,  ob  some  of 
the  ooantiea  fhrther  weat  b&ve  suffered.  She  will  have  to  depend 
on  her  native  foreat  treest  or  on  those  that  are  bung  propagated 
suoceBsfiilly,  for  the  most  of  her  home  ftiel  supply.  There  is  a» 
marked  an  absence  of  peat  in  this  oonuty  as  there  is  in  Mower,  bat 
a  single  locality  being  noted.  That  ocoors  on  S.  E.  i  sec.  26,  Spring 
Valley,  land  of  John  Kleckler  and  David  Broxlem,  and  is  said  to  be 
abont  four  feet  thick,  covering  four  or  five  acres.  There  U  no  donbt 
bat  other,  isolated,  small  areas,  of  a  turf-peat,  also  exist  in  the 
county,  but  the  circomstances  which  promoted  the  produotk>n  of  so 
large  a  surface  of  peat  in  Freeborn  county,  are  certainly  wanting  in 
Fillmore  county.  The  fVequency  of  lakes  and  swamps,  and  abnnd- 
ance  of  peat,  coinciding  as  they  do  iu  Freeborn  county,  taken  with 
ttie  absence  of  both  in  Mower  and  Fillmore,  point  to  the  existence 
of  a  common  canse  for  these  surface  features. 


Iron. 

Throngboat  the  western  portion  of  the  county  there  is  a  great 
deal  of  surface  Iron,  manifesting  itself  generally  in  the  form  of  a  ce- 
ment in  gravel,  forming  a  dark-colored  crag.  There  is  also  much 
evidence  of  the  existence  of  a  heavy  continoons  layer  or  deposit  of 
limonite  iron  ore  a  few  feet  below  the  surface,  in  Bloomfield  and 
Beaver  townships.  The  details  of  these  loc^ities,  and  of  the  evi- 
dence of  iron,  so  far  as  ascertainable,  have  been  given  under  the 
heads  of  Or«lac«ou$  and  Drift.  Shonid  this  bed  prove  to  be  exten- 
sive, ita  actual  value  for  commercial  pur[>OBea  may  vary  greatly 
fh>m  its  intrinsic  value.  It  consists  of  a  looee-textored  hydrated 
peroxyd,  with  ocbery  imparities,  and  bears  a  close  resemblance 
to  some  bog-ore  deposits ;  but  its  occurrence  on  high  land,  Instead 
of  in  Bwamps,  neceaailatee  some  other  explanation  for  its  existence 
than  that  ascribed  to  the  occarrenee  of  most  bog-ore  deposits.  It 
ma;  have  originated  during  that  swampy  cond  ition  of  Southern  Min- 
nesota when  the  peat  grew  that  is  embraced  in  the  drift  deposits,  as 
already  detailed.  It  is  not  probable  that  it  will  ever  be  found  val- 
uable tor  the  manufacture  of  iron.  Before  the  opening  up  of  the 
vast,  and  richer,  iron  ore  beds  of  Michigan  and  Missouri,  the  b<^- 
ores  were  considerably  used  in  the  production  of  iron,  on  a  smaU 
scale,  in  several  of  the  western  States,  but  the  small  furnaces  that 
smelted  them  have  all  ceased  operations  many  years  ago.  Another 
obstacle  to  the  utilization  of  this  deposit  in  Fillmore  county,  will  be 
the  lack  of  fuel  in  convenient  and  snfflcient  qnantities. 
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Uad. 

While  the  Galena  limeatone,  which  ie  eminently  lead-bearii^  at 
Dubaqne  and  Galena,  passes,  in  ita  northwestern  trend,  across  the 
southwestern  portion  of  Fillmore  county,  it  has  not  been  discovered 
to  afford  the  same  amount  of  lead  oe  in  Iowa  and  Illinois.  Indeed, 
at  points  more  remote  from  the  Mississippi  river,  in  Iowa,  no  re- 
markable deposits  of  lead  have  been  obtained  f^om  it.  There  is  not 
a  total  absence  of  lead  flrom  its  layers,  since  a  few  localities  are 
known  to  have  aflbrded  it  in  limited  quantities.  The  same  is  true 
of  the  lower  Trenton ;  which  seems  to  indicate  that  the  presence  of 
lead  in  the  limestones  of  this  region  does  not  depend  on  the  kind  or 
age  of  the  formation,  but  rather  oc  some  later,  sQperimposed  condi- 
tions that  prevailed  over  the  region,  subjecting  various  formatioaa 
to  the  same  influences. 

All  the  limestones  of  the  county  are  suitable  for  quicklime,  but 
by  far  the  greater  quantity  is  made  ftam  the  upper  Trenton.  la  the 
townships  of  Sumner  and  Spring  Valley,  all  the  circumstances  ne- 
cessary for  the  cheap  and  rapid  production  of  quicklime  of  the  best 
quality  co-exist,  viz. :  a  suitable  limestone,  abundant  exposure,  and 
plenty  of  fuel.  The  Trenton  there  forms  some  of  its  characterisUc 
outcrops,  constituting  the  blufi^  of  the  streams  continuously  for 
many  miles,  and  rising  a  hundred  or  a  hundred  and  fifty  feet  above 
the  valleys.  The  kilns  are  built  at  the  foot  of  the  blnfl,  and  the 
stone  is  cheaply  obtained,  without  much  cost  of  transportation. 
Wood  is  also  abundant  at  present,  much  of  that  portion  of  the  comi- 
ty being  covered  by  a  heavy  forest  growth. 

The  following  list  of  lime-burners,  with  their  localities  and  esti- 
mated production  for  the  year,  will  give  some  idea  of  the  extent  of 
the  business  now  carried  on : 

Palmer  and  Miller,  Beu  Creek,  three  Ulna >,000  bnshels. 

N.  B.  Fetterlj,  Bear  Creek,  three  kllnl S.OOO  bnshels. 

L.G.OdeU,  Bear  Creek,  Uiree  kilns,  (one  draw- kiln) S, 000  bushels. 

Cbades  Gorton,  Bear  Creek,  one  kiln 1,000  bushels. 

Allen  Brothers,  Bear  Creek,  one  kiln  1,000  bushels. 

J.  Flnley,  Bear  Creek,  one  kiln  2,000  bushels. 

IsasG  Kegle;,  Bear  Creek,  one  kiln 600  bnshels. 

Lem.  Stont,  Bear  Creek,  one  kllu 8,000  bttshela. 

T.  J.  Hsmmer,  Bear  Creek,  one  kiln 3,000  bosbels. 

Klder  Cyms  ToBDg,  Besr  Creek,  two  kilns Net  In  nse. 
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Hairer  HcQDlllaii,  Betr  Creek,  two  kUiu Hot  In  tiM. 

OldB  and  Bralej,  sec.  9,  Spring  Tallejr,  one  kiln 9,000  biuhele. 

I.  H.  Cnnunlogs,  see.  11,  Spring  Talley,  one  kUn 

J.  H.  BaU,  sec.  12,  Spring  ralley 8,S00  bnehelB. 

Tbese  alt  barn  the  upper  Trenton,  and  there  is  no  notewortby  dif- 
ference in  the  qa&lit;  either  of  the  rock  or  of  ttie  lime  produced. 
According  to  the  lestimony  of  several,  hoverer,  there  &re  certain 
lavera,  near  the  bottom  of  the  formation,  which  are  not  saitahle  for 
qaiokliine.  Some  layers  also  are  arenaceous,  and  have  to  1m  avoid- 
ed, bnt  the  great  masa  of  the  rock  is  ezoeediDgly  well  adapted  to 
making  quicklime. 

The  kUns  used  are,  for  the  most  part,  of  the  rudest  cooBtruction, 
presenting  no  improvement  over  the  ancient  and  well-laiown  *'  pot- 
kiln."  liief  have  to  be  emptied  and  refilled  for  every  boming.  Mr. 
L.  Gr.  Odell  has  the  only  draw-kiln  seen  in  the  county.  In  this  part 
of  the  county,  mixed  wood  sella  for  two  dollars  or  two  dollars  and 
fifty  cents  per  cord.  The  average  price  of  lime  is  twenty-five  cents 
per  bushel,  but  it  fluctnales  flrom  twenty  to  forty.  In  July,  1875, 
it  waa  selling  for  twenty  cents ;  bat  in  September  it  brought  forty 
cents.  The  lime  itaelf  is  generally  nearly  white  after  being  burnt, 
bat  in  some  places  it  has  an  ashen  white  color,  though  on  slacking 
It  is  always  white.  It  slacks  with  rapidity,  evolving  considerable 
beat.  It  requires  flrom  sixty  to  soventy-two  liours  to  bum  a  kiln, 
depending  on  the  size  of  the  kiln,  and  somewhat  on  its  shape,  and 
consuming  about  ten  cords  of  dry  mixed  wood.  When  fteshly  and 
thoroughly  burnt,  one  bushel  by  measure  weighs  about  75  pounds, 
bnt  if  not  well  burnt,  it  will  exceed  80  pounds.  "  Delivered  at 
Spring  Valley,  by  weight  it  is  sold  at  the  same  price  as  by  measure 
at  Uie  kilo."  When  shipped  from  Spring  Valley  it  generally  goes 
west,  to  points  along  the  Sonthern  Minnesota  railroad,  and  is  known 
as  Spring  Vaiiey  white  lime. 

Throughout  the  county,  where  the  Trenton  limestone  appears, 
Uiere  are  other  lime<kilns  that  supply  the  local  demand.  The  fol* 
lowing  were  noted : 

At  Carimona,  bj  WUliam  Benslow. 
At  ForestvlUe,  hj  frank  Tomer. 
At  Cbatfleld,  b;  Dennis  Jacobs. 
Sec.  S6,  Carimona,  by  Hr.  BolUns. 
See.  S5,  Canton,  b;  Simon  Honck. 

Tlie  Sbakopee  is  not  used  for  making  lime  in  Fillmore  county, 
though  it  is  extensively  burned  In  the  lower  Minnesota  valley,  at 
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lUnkato  and  rt  Shakopee.  Tb«  St.  Lawrence  limestoiifl  is  Bome- 
wbtA  employed  for  this  parpose,  and  affords  a  lime  that  is  nearly 
white,  and  is  aaid  to  weigh  80  pounds  per  bushel  of  meaamre.  At 
Lauesboro  tiiU  lime  sells  at  $1.25  per  barrel,  or  fifty  mots  per  bush- 
el, wood  costing  fire  or  six  dollars  per  cord.  Ur.  Sherman's  kiln 
holds  abont  800  bnihels,  and  reqnirea  10  to  11  cords  of  wood  tot 
thoroogh  calcination,  burning  abont  48  hours.  Bat  little  is  shipped 
flrom  here.  The  lime  is  about  white,  and  slacks  perfectly  white. 
The  following  list  embraces  all  known  kilns  that  are  run  ftom  tiw 
St.  Lawrence; 

At  Lanesboro,  by  B.  ahemum. 
At  Laneiboro,  by  Moaee  Oreer. 
At  Lanesboro,  by  Hr.  Butler. 
At  Roshrbrd,  by  Jos.  Otis. 
At  BusUbnl,  by  Wm.  Crampton. 

Brick. 

lliere  ia  no  lack  of  materials  for  making  common  red  brick.  In 
some  places  the  surface  of  the  drift  clay  ie  used,  containing  some 
fine  gravel,  and  at  others  the  loess-loam.  Brickmaking  machinery 
was  met  with  In  the  survey  of  the  county  at  the  following  points : 

Sec.  so,  Spring  Tal]er>  3.  W.  Smith. 
PorestrUle,  Michael  Shields. 
Preston,  FrankliQ  Coleman. 
Lanesboro,  Thom&s  Dnnsmore. 
Chatfleld,  Wm.  Staflbrd. 
Lanesboro,  W.  H.  Roberta. 
Rnshtoid,  Ole  Toff. 
Granger,  (Rirmerlf,)  Hr.  Ferris. 


Ghld,  Copper, 

In  small  quantities  gold  has  been  washed,  by  rude  methods,  from 
the  drift  at  several  points  in  the  county.  It  was  found  on  Luke 
Hague's  land,  in  gravel,  northeast  quarter  section  26,  Soring  Val- 
ley, and  at  Teariton's  saw  mill,  secHou  81,  Jordan,  "niere  are  ao- 
counta  also  of  fragments  of  native  cc^per  having  been  found  in  the 
drift.  It  is  hardly  neceaaary  to  say  that  these  discoveries  do  not 
indicate  any  valuable  deposit  of  the  kind  in  the  rocks  of  Uie  locali- 
ties where  they  may  be  found.    They  pertain  to  the  drift,  and  have 
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been  truiBported  hondreds  of  miles  along  with  tihe  oUier  foraigii 
snbetances  in  which  they  occur,  from  the  northern  part  of  the  State. 
Snch  discoveries  have  sometimes  awakened  an  interest  that  has  cul- 
minated in  stock  companies  formed  for  mining,  and  in  the  wasting 
of  tlioaeands  of  dollars.  Similar  small  qnanttties  of  gold  can  be 
got  by  a  minute  washing  of  the  drift  at  almost  any  place  where  the 
drift  sheet  Is  attenuated,  or  where  the  older  glacial  drift  has  been 
denuded,  leaving  the  gold,  which  is  indestrootible,  either  by  the 
lapse  of  time  or  by  the  chemistry  of  the  elements,  on  the  rock  sur- 
face underlying.  Almost  every  geolt^cal  reptnrt  in  the  country 
makes  mention  of  them,  extending  at  least  throogh  Ohio,  UUnois, 
Indiana,  Wisoonsin  and  Iowa. 


With  this  necessary  article  Fillmore  county  is  also  well  supplied, 
and  it  has  been  put  to  an  extensive  use.  There  are  handreds  of 
oyenings  made  to  supply  a  local  demand,  besides  a  great  many 
more  extensive  quarries  which  are  known  for  a  good  many  miles 
round.  A  great  deal  of  stone  for  building  is  shipped  to  counties 
west,  which  are  drift-covered,  and  without  accessible  building  stone. 
Probably  three>fonrths  of  the  building-stone  used  in  the  county  is 
derived  ftom  the  Trenton,  the  other  fourth  being  made  up  of  the 
Galena  and  the  St.  Lawrence.  The  Lower  Trenton  is  most  fre- 
quently employed.  This  is  largely  owing  to  the  prominent  manner 
of  Its  outcrops,  as  shown  under  the  head  of  Drainage  and  of  Svr- 
face-FeatuTeg.  The  Upper  Trenton  has  been  used  in  the  constrac- 
tion  of  several  schoolhonses  and  private  residences.  At  Spring 
Valley  the  Galena  is  principally  used.  At  Lanesboro,  Whalen,  Pe- 
terson and  Rushford,  the  St,  Lawrence.  Tlie  Shakopee  and  Jordan 
are  but  rarely  resorted  to. 

Probably  the  best  known  quarry  in  the  count;  is  that  of  Hr. 
Joseph  Taylor,  near  Fountain.  It  is  situated  near  the  railroad,  from 
which  a  side  track  allows  the  loading  of  cars.  It  is  in  the  Lower 
Trenton,  and  supplies  the  "  blue  limestone  "  that  is  so  largely  ship- 
ped by  the  Southern  Minnesota  Kailroad  to  points  on  its  line  in 
Hower,  Freeborn  and  Faribault  ooonties.  The  beds  are  usually 
less  than  six  inches  in  thickness,  and  they  ai'e  easily  broken  to  any 
desired  size.  It  is  a  hard  stone,  not  easily  cut,  but  can  be  dressed 
if  necessary.  It  is  not  injured  by  disseminated  shale,  as  much  of 
the  Lower  Trenton  is,  and  hence  makes  a  very  durable  material. 
Mr.  Taylor  delivers  it  on  the  cars  at  |4.fiO  per  cord  of  128  feet. 
At  Fonntun  are  several  boildings  ■oonstmoted  of  this  stone. 


by  Google 


8UBTKT  OF  KSHmBMnA.  73 

Beaides  the  qnairies  in  the  Trenton  that  hare  been  mentioned  in 
giving  the  scientific  geoI<^y  of  that  formation,  a  namber  were  vi»- 
ited  at  whioh  no  new  facts  of  interest  were  noted.  Snob  were  Oie 
0)e80n'8,  nortlieast  qoarter  section  86,  Harmony;  Wm.  Wilbright's 
and  Martin  Qninn's,  section  15,  Forestville :  G«oige  Dnir]r'Bi  sec- 
tion 3,  Bristol ;  Garrett  Hensing's,  soQthwest  quarter  section  27, 
Forestrille.  It  wonld  be  impossible,  and  nnneoeesary,  to  mentioB 
all  the  places  where  this  limestone  has  been  wrought.  In  traveling 
over  the  oountr  a  number  of  atone  houses  for  residence  were  seen, 
belonging  to  farmers.  Such  are  O.  O'Hara's,  southwest  quarter 
section  18,  Amherst,  tmm  the  Trenton ;  Mr.  George  Park's,  section 
87,  Bloomfield,  from  the  Galena  of  Mr.  S.  S.  Belding's  quarry. 
The  stone  mill  at  Preston  is  of  the  Trenton.  Of  the  quarries  in  the 
Galena  at  Spring  Valley,  those  of  Mr.  Shomaker  and  of  Mr.  Allen 
are  the  most  important.  The  former  fumiahea  a  beantiftil  fine- 
grfuned  cut-stone  for  trimmings,  as  well  as  stone  for  common  walls. 
The  latter  supplies  a  darker-colored,  and  coarser  stone,  which  has 
been  considerably  need. 

From  the  St.  Lawrence  limestone  a  very  fine  boilding  stone  is  ob- 
tained. It  ia  a  fortunate  clrcumatanoe  that  very  much  of  this  form- 
ation is  in  regular,  and  often  in  heavy  layers.  These  are  also  not 
ao  firm  as  to  resist  the  naoal  means  for  quarrying.  Wlten  the  beds 
are  broken  the  blocks  are  found  to  possess  often  a  finely  vesicalar 
texture.  Their  color  is  a  very  light  yellow,  or  buff,  resembling  tiiat 
of  the  well  known  *'  Milwaukee  brick."  The  prindpal  bnildinga 
at  Lanesboro,  including  the  Lanesboro  Hotel,  the  flouring  mUl  of 
Thompson  &  Williams,  the  Presbyterian  and  Catiiolio  churches,  the 
public  scboolbouse,  and  a  number  of  stores,  are  of  the  St.  Law- 
rence, quarried  at  Laneeboto,  and  ftom  land  owned  by  the  Lanes- 
boro Company.  At  Wbalen  are  ezoellent  opportunities  for  obtain- 
ing this  atone  in  its  best  condition.  It  has  been  somewhat  wronght 
on  Whalen's  Bluff.  Quarries  in  the  same  are  owned  at  Bnshford  by 
Wm.  Crampton,  Jos.  Otis  and  Hiram  Walker.  Mr.  Crampton's 
quarry  Aimished  the  stone  pnt  Into  Boyam's  store,  and  also  that  of 
A.  K.  Hanson's.  Mr.  E.  Larson's  was  built  firom  Mr.  Otis'  quarry, 
and  that  of  Kierland  &  Son  from  Mr.  W^er's.  At  Amherst  P.  0. 
the  Jordan  is  quarried  some  for  foandationa,  and  the  Shakopee  at 
Chatfleld. 

Sand  for  Mortar  cmd  Ctmcrete. 

Wherever  the  St.  Peter  sandstone  is  accessible  it  is  employed  for 
making  mortar.    It  is  eqoally  good  tw  hard-flniah,  being,  when  ta- 
10 
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kan  from  SMne  d^th,  paraly  white  and  of  very  anlform  i 
There  are,  however,  some  portions  of  the  oonnty  where  it  is  mooh 
more  difficult  to  obtain  a  sand  soitable  for  common  mortar.  In  the 
western  part  of  the  oonnty  a  white  sand,  or  one  nearly  white  is  ob- 
tained  ttom  deposits  referable  to  the  Lower  Cretaceons.  These 
have  been  mentioned  ander  the  head  of  Ontaceoua.  They  are  found 
on  Uifl  land  of  C.  C.  Temple,  southeast  quarter  section  8,  Bloom- 
field,  on  section  17,  Spring  Valley,  on  Andrew  HoNee's  land,  north- 
west quarter  section  22,  Bloomfleld,  and  on  J.  H.  Bexford's,  north- 
east quarter  section  86.  Mr.  Temple  deliver's  sand  at  Spring  Val- 
ley for  tl-75  per  load,  of  two  tons.  One  team  can  haul  five  such 
loads  per  day,  but  generally  hauls  but  three.  From  Uiree  to  five 
hundred  dollars  worth  are  taken  from  Mr.  Temple's  sand  pit  annu- 
ally. Besides  these  sources  for  inortar>sand,  the  Jordan  sandstone, 
whioh  is  often  as  inooherent  as  the  St.  Peter,  can  be  used  to  advan- 
tage, thoagh  it  is  rather  more  apt  to  be  cemented  by  iron.  There 
cso  be  no  question  but  the  compact  and  impervioos  nature  of  the 
green  shales  of  the  lower  Trenton  have  preserved  the  bux>herenoy 
of  the  St.  Peter,  by  preventing  the  downward  percolation  of  ferrif- 
eroos  and  oalcareons  waters,  which  certainly  would  have  left  their 
impurities  in  the  form  of  cement  among  Its  beautiful  white  grains. 

The  proximity  and  otieapness  of  lime  and  sand  have  suggested 
the  building  of  houses  by  mixing  these  substances  in  the  form  of  a 
concrete.  Several  such  are  found  at  Fillmore,  also  in  Jordan,  and 
at  Bushford ;  bat  this  method  is  not  general.  Tike  material  is  cast 
in  the  form  of  large  brick,  having  tb»  edlor  of  common  brown  mortar, 
and  these  blocks  are  Ifdd  up  maoh  like  common  briok  walls.  Patent 
presses  are  used  to  make  the  concrete  blocks. 
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REPORT   ON   OLMSTED   COUNTY. 


BT  H.  W.   BABBIMOTOH. 


Thia  lai^e  and  wealthy  comity  lies  in  the  gecond  tier  of  ooonties 
north  of  Iowa.  It  is  separated  trom  the  Miesissippi  River  by 
Winona  county  on  the  east.  Fillmore  and  Mower  oonnties  on  the 
sooth  separate  it  Tiom  Iowa.  It  is  boanded  on  the  west  by  Dodge 
eonnty  and  on  the  north  by  Groodhae  and  Wabaalia  coontiee. 
Olmated  ooanty  is  nearly  s  rectangle  with  five  ranges  of  townships 
east  and  west  and  fonr  ranges  north  and  south.  The  geometrical 
figure  Is  rendered  irregular  by  Wabasha  ooanty  which  takes  out  two 
townships  f^om  the  northeast  comer.  This  irr^pilarity  is  further 
incTOBsed  by  an  east  and  west  row  of  twelve  townships  on  the 
western  part  of  the  south  side  of  the  county,  and  extending  half  a 
section  farther  west  than  the  rest  of  the  connty.  The  ootinty  con- 
tains 18  complete  townships  of  86  sections  each,  and  twelve  sec- 
tions in  addition,  making  664  sections  or  square  miles  in  all. 

The  following  table  gives  the  area  in  acres  of  each  of  the  town- 
ships of  the  county.  It  is  from  the  office  of  the  State  Auditor, 
Hon.  O.  F.  Whitoomb: 
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B^. 


Elmlr 

DoTer 

Qd1bc7 

OrtoD 

Byota 

Viol* 

Pleasint  QroT« 

Harlon 

HaTSrhlll 

Fftrmlngton 

High  Foreit 

Boeheatar 

Oronoco 

EockDell 

Salem 

Ealmar. 

New  HaTen 

Total  kcrea  and  fhtctlone.. 


»,O0e.6S 
28,019.01 
SS,088.81 
23,S8S.(18 
S3,9S8.9ff 
!2,977.9r 
21,030ie 
8Z,9SS.10 
SB,OM.n 
38,610.11 
a6,60i.43 
18,972.76 
39,916.45 
83,968.06 


28,CI03.SB 
33,990.60 
38,087.89 


Drainage. — Streuna  are  plentifal  and  their  fall  moderate.  The 
water  reaches  the  Hissiasippi  by  tbree  paths.  The  oentral,  north- 
ern and  western  parts  of  the  ooimty  are  drained  by  the  Zumbro 
Biver.  This  stream  nins  north  into  Wabasha  county,  when  it  toTDS 
east  and  makes  its  way  to  the  Mississippi.  It  comes  into  Roches, 
ter  fh)m  the  sonthweat,  and  within  the  city  limits  Bear  Creek,  ftom 
the  southeast,  SiWer  Creek,  from  the  eaet,  and  Cascade  Creek,  fh>m 
tb,e  west,  empty  into  it.  Near  the  north  line  of  the  connty  it  re- 
ceives quite  a  stream  resnlting  (h>m  the  union  of  the  Middle  and 
North  forks  of  the  Zumbro.  The  southern  tier  of  townships  are 
drained  by  Boot  Biver,  wMch,  very  sinuous,  takes  a  generally  east 
course  for  the  Mississippi.  It  has  in  the  county  no  affluents  of  any 
size,  except  at  Chatfield,  where  a  stream  of  small  size  comes  in 
from  the  north  On  the  eastern  border  of  the  county  some  branches 
of  the  small  Whitewater  Biver  reach  this  county. 

There  are  no  lakes  in  the  county.  There  are  a  few  small  ponds 
which  in  do  sense  deserve  the  name  of  lakes.  Streams  which  sink 
into  the  ground  and  disappear  are  said  to  be  not  rare.  The  U.  S. 
surveyor's  platof  Farmingtou  township  lays  down  one  such  stream. 
Another  Is  laid  down  on  other  maps  in  Elmlra  township ;  and  aa- 
other  in  Haverhill  and  Viola  townships.  From  reports  in  varioas 
parts  of  the  county,  it  seems  they  prevail  where  either  the  Lower 
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or  Upper  (Gft]e&a)  Hagnesian  limestone  oconrs — a  state  of  tilings 
to  be  e:iq>ected,  aa  will  be  noted  when  these  formations  are 
discoseed. 

Living  springs  of  oool,  pore  water,  of  (he  best  quality,  are  not 
rare.  They  are  by  far  most  common  on  the  sonth  or  west  aides  of 
blnffl,  where  the  green  clay  of  the  lower  part  of  the  Trenton  Lime- 
stone comoa  to  the  surface.  Ttiis  clay  is  impervioas  to  wstor.  The 
fbrmations  dip  slightly  toward  the  southwest.  The  layer  uf  clay 
forms  a  nearly  level  floor  of  which  the  soatfaem  and  western  sides  are 
lower  than  the  others.  The  water  wtU  consequently  come  out  on 
these  sides.  The  springs  are  frequently  of  large  size.  The  phe- 
nomenon  of  a  row  of  springe  some  distance  up  the  sides  of  a  bluff, 
while  the  base  of  the  bluff  fhrnishes  no  springs,  is  by  no  means  a 
rare  one.  Spongy  earth  is  apt  to  collect  about  the  mouth  of  the 
spring.  When  filled  with  water,  it  is  soft  and  very  miry.  In  form- 
er times,  when  the  road  crossed  such  spots,  bad  mudholes  were 
fonnd.  They  have  now  been  generally  tapped  and  drained,  though 
they  are  still  occasionally  met  on  the  tees-traveled  roads. 


Water-poKera. — Olmsted  county  is  more  than  usually  favored 
with  good  water-powers.  This  results  from  the  large  number  of 
streams,  the  swiftness  of  their  currents  and  the  favorable  nature  of 
the  banks  and  bottom.  The  information  which  is  given  in  the  fol- 
lowing table  was  derived  fiom  Hr.  F.  T.  Olds,  of  the  firm  of  Olds  & 
Fisbback,  owners  of  Booheater  City  Hills,  and  fi'om  John  H.  Cole, 
owner  of  Zumbro  Mills. 


Water-Povi«r  MilU  in  Olvuted  OomUy. 


n«na  or  HlUa. 

Ownar. 

LOMtlOD. 

StraUB. 

II 

M 

Oapa^ttr 
pardw. 

ZinbroMUla.... 
CkMadallllla.— 

WoOlaDXlU 

OronoooMllla... 

KlddlatOn-mlflU. 
SawHUl. 

01da*Flabb4ck. 
jDO.H.Cola 

Lnun  Toudra.. 

Wm.B»rtlar..... 
Aim,  Gooding  « 

RochaiUrCitr 
KewHaTan... 

BauCraak 
CtaoulaOr... 

BaarCraak.. 
^^^ 

u 

IT 
IT 

8 

* 

lor  S 

IDObbla. 

IP 

ttbbU. 

Ubbte. 
SObbli. 

ciiiiii-iihr:: 

« 
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SeTflT&I  nnimproTed  powers  sre  reported.  There  ue  some  be- 
tween Bocbester  and  the  ncNrth  boundary  of  the  county,  bnt  bad 
bottom  and  banks  prevent  their  improvement.  There  are  said  to 
be  two  good  powers  between  Oronoco  Mills  and  the  main  stream. 
An  nnimproved  power  is  said  to  be  fonnd  at  Genoa.  At  Sgh  For- 
est village  a  water-power  was  improved  years  ago,  bnt  has  been 
permitted  to  go  to  rain. 

The  SurftKe  is  mncb  diversifled  and  the  natural  acenety  very 
pleasing  to  tbe  eye.  The  surface  is  generally  rolling.  Along  the 
streams  blnfb  are  found  sometimes  nearly  !200  feet  high.  Tbeas 
blofb  axe  usually  steep,  level-topped,  and  characteristic  of  the  geo- 
logical formation  which  makes  them.  They  are  most  common  in 
the  central  and  eastern  parte  of  the  coimty.  Boohester  lies  in  a 
valley,  with  bloA  all  around  it.  It  climbs  the  bluff  toward  the 
west.  Dover  Center,  Marion  and  Chatfleld  lie  in  similar  valleys. 
CnriouB  isolated  mounds  are  common,  especially  along  the  east  side 
of  the  Zumbro  in  the  southwest  comer  of  Farmington  and  the  adja- 
cent comers  of  neighboring  townships.  They  are  also  oommon  in 
Elmlra.  Toward  tbe  west  the  surface  is  much  more  level.  Much 
of  Book  Dell  township  is  like  the  prairies  just  south  and  west  of  it. 
The  name  of  the  township  Is  derived  bom  two  or  three  rocky  dells 
in  ite  northern  part. 

The  following  notes  were  taken  fhim  the  plate  of  the  government 
survey  of  the  coonty.  These  plate  were  not  dated,  bat  according 
to  the  State  Auditor's  records  the  county  was  surveyed  in  1864  and 
18&5.  They  were  found  In  tbe  <^9oe  of  tbe  county  register,  where 
access  was  given  to  them  with  the  utmost  conrtesy : 

Farmington.— {T,  108  N.,  13  W.)  This  was  &  prairie  township. 
From  an  isolated  bluff  in  section  19  extended  a  stream  whldi  sank 
in  about  the  middle  of  section  28.  The  magnetic  variation  varied 
ftom  8o  21'  to  9°  61'.    Several  mushes  of  some  size  were  recorded. 

Oronooo.— (T.  108  N.,  14  W.)  No  marshes  worth  noting  are 
shown  on  this  plat.  Wood  accompanies  the  streams,  varying  (torn 
one  to  three  miles  in  extent.  The  Zumbro  on  this  and  other 
early  maps  is  called  the  Embarass  R.  The  bluffs  along  the  river  are 
sometimes  marked  100  feet.  The  magnetic  variation  varied  from 
8°  24'  to  9"  66'. 

New  Haven. — (T.  108  N.,  15  W.)  This  township  is  r^reeented 
as  quite  uneven,  and  blnffB  occur  along  the  streams.  Woods  fol- 
low the  streams,  and  two  or  three  aspen  thiokete  are  marked.  The 
m^netic  variation  was  8°  65'  to  9°  54'. 

Qainey.~{T.  107  N-,  11  W.)     This  was  mostly  prairie  when  sor- 
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veyed.  Tliere  was  some  Wood  slong  Btreuns,  «ad  &  few  scattering 
thickets.  A  single  small  marsh  was  marked.  BlnSk  aocompany  the 
streams.    Magnetic  variation,  8°  27'  to  9^  fil'. 

Viola.— {T.  107  J!(.,liW.)  Several  small  mushes  were  marked. 
A  rai^  of  prairie  extended,  east  and  west,  through  Uie  middle. 
Prairie  also  occupied  the  northeast  comer.  BloA  accompany  the 
streamB  here  also.    Magoetic  T!u:iation,8o  26'  to  9^  81'. 

HaveThia—iT.  107  N-,  18  W.)  About  half  of  the  town  la  prai- 
rie. Woods  extend,  as  nsnal,  along  the  streams,  which  are  accom- 
panied by  blnfb.  Several  marshes,  none  of  great  size,  are  platted. 
Magnetic  variation,  S°  U>9o  41'. 

Oaxwde.— (T.  107  K.,  14  W.)  There  are  no  marshes  laid  down 
in' this  township.  It  is  nearly  all  prairie-land,  bmsh  accompanying 
the  streams  generally,  and  a.  few  scattering  thickets  being  marked. 
Tha,bln&  along  the  river  are  sometimes  quite  elevated  for  the 
county.     Magnetic  variation,  8°  13'  to  9°  88'. 

Kalmar. — (T.  107  N.,  16  W.)  Bather  heavy  timber  occnpies 
the  northwestern  part.  An  isolated  grove  is  marked  in  sections  18 
and  14.  A  single  marsh  is  laid  down  in  aecttons  11  and  12.  The 
banks  of  the  fork  of  the  Zambro  are  blafiy.  M^^etic  variation 
8"  86'  to  90  86'. 

i>otfer.— (T.  106  N.,  11  W.)  The  township  is  an  essentially 
prairie  one,  though  many  isolated  thickets  are  marked,  and  there 
is  some  wood  along  a  branch  of  the  Whitewater  river.  Themarshes 
are  few  and  ineigniflcant.  llie  magnetic  variation  is  fVom  8o  40'  to 
90  60*. 

Eyota.—{T.  106  N.,  12  W.)  A  broad  belt  of  timber,  about  three 
miles  wide,  croesea  the  township  diagonally  from  the  northwest  cor- 
ner.   The  magnetic  variation,  9°  to  1(P  40*. 

Marion.— {T.  106  N.,  13  W.)  Several  marshes  are  given.  The 
land  is  wooded  along  the  streams,  leaving  about  one-third  of  the 
township  In  prairie.    Magnetic  variation,  8°  40'  to  lO^^. 

Bocheater.—(T.  106  N.,  14  W.)  The  township  is  mostly  brushy, 
with  scattering  timber.  Bluflb  accompany  the  streamB.  Several 
marshes  are  laid  down.    Magnetic  variation,  80  16'  to  9°  50'. 

SaieM.—{T.  106  N.,  15  W.)  Two  marshes  of  about  120  acres 
each,  and  one  of  about  160  acres  are  given.  About  two-thirds  are 
marked  as  wooded,  bat  the  prairie  portion  comes  at  the  north, 
where  the  streams  are  mvst  abundant.  The  streams  are  not  maAed 
■8  blufiy.    Magnetic  variation,  B°  iT  to  9°  88'. 

£{i»ira.— <T.  106,  N.  11  W.)  This  township  was  abont  half- 
wooded.     An   independent  drainage  is  marked  in  sections  8,  9, 
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16,  17.  Bln^  monnds  not  on  rtreuDB  are  muked.  Hftgnetio  tk- 
riation,  S°  46'  to  10°  56'. 

Orion  (T.  lOS  N.,  12  W.)  is  Bomewhftt  wooded  along  streams. 
In  sections  10  and  16  a  stream  is  represented  as  sinking.  The 
banks  of  Boot  river  are  blnSy.  A  small  lake  ia  given  in  sections 
86  and  86.     Uagnetic  variation  9°  20'  to  12°  12'. 

Plefuanl  (Trove.— (T.  106  N.,  18  W.)  A  large  marsh  of  i^nt 
120  acres  is  laid  down  in  the  southern  part  of  the  township.  A 
band  of  woods  aboat  8  miles  wide  accompanies  the  river,  the  banks 
of  which  are  blnffy.     Magnetic  variation  8°  26'  to  10°  67'. 

High  Fbrest.—iT.  106  N.,  14  W.,  with  a  range  of  sections  in  T. 
104  N.,  14  W.)  A  lai^  marsh — about  320  acres — is  laid  down  in 
sections  30  and  81.  The  township  is  wooded  along  the  streams, 
bat  is  about  half  prairie.     Uagnetic  variation  6°  46'  to  9o  66'. 

Rock  DeS—iT.  106  N.,  lb  W..  with  a  range  of  sections  is  T. 
104  N„  15  W.)  A  large  marsh — 320  acres — in  the  northwestern 
part.  The  land  along  the  streams  is  little  wooded.  The  banks  of 
tiie  streams  in  the  northern  part  are  bluffy ;  in  the  Bonthern,  not. 
Magnetic  variation  7°  40'  to  9°  18'. 

Ttiere  seems  to  be  no  easily  recognizable  order  in  the  magnetic 
variation  for  different  parte  of  the  countgr.  Tbe  eztremea  were  6^ 
46'  and  12°  12',  in  High  Forest  and  Orion  respectively.  Both  these 
towns  are  on  the  south  side  and  not  far  apart. 

Some  eiemUiona  have  been  taken  on  lines  of  railroad,  built  or  pro- 
posed, through  the  county.  Those  of  the  Winona  and  St.  Peter  B. 
B.  I  have  not  been  able  to  see.  Mr.  W.  D.  Horlbut  tells  me  that 
tbe  survey  for  this  railroad  makes  Eyota  1,210  feet  above  the  aea, 
and  gives  the  same  height  (1,210  feet)  to  Byron. 

The  following  are  elevations  on  tbe  line  of  a  proposed  railroad 
iVom  Wabasha  tc  Austin,  and  along  tbe  lines  of  several  other  pro- 
posed roads.  Some  of  them  fall  in  neighboring  counties,  but  they 
are  given  here  to  make  them  of  general  use.  They  are  from  the 
notes  of  Horace  Horton,  civil  engineer,  Kooheater,  who  ran  the  lines 
on  which  tbe  elevations  occur.  These  elevations  were  referred  to 
the  level  of  tow  water  in  the  Mississippi  Biver  at  Wabasha,  This 
is  80  feet  twlow  St.  Faal  and  620  feet  above  the  surface  of  the 
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Above  tlt« 
HiMlBslppl 
BIv«r  ktlow 
wmtarkt 
Wabub*. 


1  HeadofEut  Indian  creek,  S  mtles  N.  B.  of  PUln- 

Tiew,  (WabuhA  county.) 

a  Street  or  FUlDTlew  (Wabuha  conntj.) 

8  BlglD,  (WibRKhacooaty.) 

4  Near  center  of  sec.  It,  Haverhill 

9  8.  W.  coiKr  sec.  Si,  HaverhUl,  (Bock,  Been  sona 

(bet  above.) 

6  Base  of  Bngar  Loaf,  sec.  81  and  83,  Haverhill  ■  ■  ■ 
.7  College  street  bridge,  Rooheater 

8  Snr&ce  of  wat«r  beeeath 

9  SuDualt  of  Lone  Uonnd,  section  11,  Farmlngtoi 

within  10  feet  of  PUInvlew  level,  vli. : 

10  8.  E.  comer  lec.  10,  Hlgb  Forest 

11  Low  water  at  High  Forest  village 

la  Sec.  29,  T.  IM  N..  Ifi  W.,  Hower  Co.,  half  mUe 

somh  John  KowJey's  hoase 

18  Dr.  Tbornhiirs  farm,  4  miles  east  Brownsdale,  In 

Hower  conoty 

14  S.  Hlnn.  B.  B.  at  Brownsdale,  (Hower  county.]  •  • 
16  St.  Paol  and  Hllwankee  B.  B.   track  at  Aoatin, 

(Hower  CO  anty.) 

14  Cbatdeld,  abont 

1?  Pleasant  Qrove,  aboot 

18  Creek  near  the  schoolhonse  in  aec.   IS,  Cascade, 

19:N.  W.  corner  section  10,  Caacade 

M  Qaanerauke,  mcUodsSS  and  84,  Oronoco 

81  Centei  stake,  sec  31,  OvoBOCO 

SS  Snrfkceof  river  at  Oronoco 


1,IS4 

1,188 
1,010 

i,aM 


1,138 
1,S87 
1,190 

1,877 

l,8fi0 

i^a 

1,180 

SB7 

1,S87 


Lone  Moand  (eleratkni  ^)  is  about  IfiO  fwt  lUxive  the  sorround- 
ing  conntey. 

EteT&tlon  10  gives  the  summit  of  the  wster-shed  betireen  the 
Zambro  and  Boot  Bivers.  From  section  5,  Orion,  to  section  St^ 
Bock  Dell,  the  elevation  of  this  w&ter-shed  does  not  vary  10  feet 
from  the  figares  given.  By  comparing  the  flgores  in  the  table  it 
will  be  seen  that  this  water  shed  includes  the  highest  land  in  the 
county  of  which  we  have  any  reoord  of  observations.  A  general 
elevation  toward  the  south  and  sonUiweBt  is  visible.  This  elevatioD 
reaches  its  maximam  in  the  coantiea  south,  which  inclade  in  their 
borders  the  most  elevated  land  in  the  btate.  On  comparing  the 
geological  map  of  the  ooanty,  accompanying  this  report,  and  tiie 
table  of  elevations,  a  striking  rela^on  between  the  altitude  and  ge- 
11 
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olc^cal  formfttion  is  rendered  muiifflat.    This  will  be  more  partic- 
alarly  referred  to  ander  the  heads  of  the  indiTidnat  formations. 

Tin^>er. — Heavy  timber  is  found  along  the  large  streams,  thongh 
it  is  pretty  well  out  out  now.  Aspen  and  brnsh  thiokete  are  com- 
mon everywhere.  The  following  trees,  shmbs  and  twining  plants 
were  observed  while  driving  through  the  oonnty : 

I.    Trtei. 

Baaswood  (  TUia  AmeHeana.    L.) 
Sugar  Haple  {Aevr  Saechariimtn.     Wang.) 
Sed  Uaple  ^A,  rubntn.    L.) 
Soft  Hapl«  (^,  dMfoarpum.    Ehr.) 
The  Drat  two  maples  do  not  linally  attain  any  conslderabk  size,  white 
the  loft  maple,  In  a  sitteof  nabore,  becomes  a  large  tree. 
Box  Elder  {Negvndo  aceroide*.    Mianeh.) 
This  tresis  common  along  streams  and  Is  a  fkvorlte  in  cnltlvatlan.    In 
transplanting  it  is  trimmed  up  too  much  to  eaatly  take  root.    It  la  a  pretty 
tree,  or  plesslng  form  and  Itill  foliage. 

White  Ash  [Fraxinu*  Aneriaana.    L.) 
Slippery  Blm  (  UltnutfUlwi.    Miehx.) 
Corky  Elm  ^U.raeenom.     Ifutmai.) 
Of  which  I  saw  several  trees  along  the  streets  la  Kochester.    It  was  vn> 
dODbledlj  trsDsplanted  from  woods  dose  bj. 

White  Blm  ( U.  Amerkana,    Z  pi.  Clayt.  Wtm.) 
Black  Walnut  {Juglaiu  nigra.    L.) 
A  grove  of  these  trees  was  seen  In  Kalmar. 
Bnttemot  {Jnglant  einerea.    L.) 
Hickory  (_Oaiy<'-i 
Only  very  small  trees  were  aaeQ.    It  is  said  ttiat  they  are  always  cnt 
when  yoang  to  make  ronnd  barrel-hoops,  snch  huops  hsvlng  been  taken 
to  be  chartcterlsCle  ol  barrels  containing  Minnesota  flonr,    It  Is  a  destruc- 
tive and  pernicious  practice,  fur  thus  one  of  the  most  valuable  of  trees  Is 
prevented  from  mstarlng.    The  only  way  to  prevent  It  Is  to  make  square 
hoops  the  Ashlon  for  Minnesota,  which  conlt^  esslly  bs  done  by  a  combi- 
nation of  the  letdlDg  mlllera. 

Bnr-oak,  (Qatreutmoerooarpa.    JfieAx.) 
Is  very  abundant.    Oq  prairies  It  Is  low,S-8  ft.  Ugh,  forming  extensive 
thickets  and  fk^ltlng  abundantly.    In  more  Avorable  localities  It  Is  larger 
and  may  become  qalte  a  tree. 
White-oak  (Q.atba.    L.) 
Is  hard  to  dlsttngnlsh  at  a  distance  ttam   the  preceding.    Undoubted 
specimens  were  seen  near  High  Forest. 

Jaek-oak, Tellow-oak,  etc.,  etc.,  (Q.  coeeimM,  Wang.     For.  UmHoria.) 
Like  all  the  species  of  this  group  of  oaks,  this  tree  is  hard  to  IdentllY. 
It  Is  very  common  but  Is  gradually  disappearing  before  civilization.    It  Is 
Avquently  seen  dead  or  dying,  without  apparent  cause. 
Psper-blrch  (B«{aIafNip|rraoeii.    Jit.) 
Small,  along  sti^ams  in  the  norUiem  part  of  the  county. 
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Americu  A^peii  (AvnIn*  tnmvMdtt.    JtUs. ) 
Very  comtnon,  ■anally  amall. 

Cousely  toothed  Aspen  {P.  m-anditfeuMto.    Mete.) 
Cottonwood  {P.  vumaifera.    Att.) 
A  greU  hvorlte  iu  cnttivatlon. 

Balm  ofQilead  (P.  baltamlfera.    L.) 
surer  Poplar  (P.  alba.    L.) 
Lombardj  Poplar  (P.  dUatata.    AU.) 
The  last  three  are  Introdaced  and  are  T»rj  common  [a  cnltivatlon. 
Willows.    Several  species  were  seen,  some  of  them  becoming  larce 
trees. 

White  Pine  [PInut  $trobu».    L.) 
A  few  straggling  specimens  were  seen  on  the  bluffi  three  miles  saat 
Rochester. 

Locnst  [Bobinia  P»tud-aoaeta.    L.) 
Is  commonly  cnltlrated.    The  SAme  Is  trae  of  several  ptaes  and  spmoes 
and  a  larch. 
IL    ShnOi. 

Prickly  Ash  (ZantAoxvIum  Americanum.     Mill.) 
Smooth  Snmac  (Sftu*  glabra.    L.) 
PofsoD  iTy  {B.     ToxUodeitdroii.    L.) 
False  Indigo  {AMorrtMfrv*loo*a.    L.) 
Lead  Plant  {A.     Ganuctna.    NiM.) 
Wild  Plom  CPrwnus  Amn-Uiana.    MarOiaM.) 
Apparently  EbTeralTaiietlea,  some  of  them  prodncing  the  greatest  abnnd- 
ance  of  pleasant  fnilt. 

Wild  Red  Cherry  (P.    PinntvlvanUa.    L.) 
Choke  Cheny  (P.     yiri/iniatut.    L.) 
Wild  Black  Cherry  rP.  ssroHMi.    Skr.) 
Nine  Bark  {BplirMa  op*lifolia.    L.) 
Common  Meadow-Sweet  (SaOcifolia.    L.} 
Wild  Rose  (Jiosd  blanda.    Ati.} 
Wild  Red  Raspberry  (Mubu*  ttrigotut.    MttJix.) 
Wild  Black  Raspberry  {B.  oecidentaltt.     L.) 
VlsTorof  the  fralt  Is  said  to  be  remarkably  good. 

CommoD  Blackberry  (A.  vfIIo*u«.    Att.)    Not  common. 
Black  Torn  (CYabsiro*  fa>m«i*to(a.    L.     Var.  p^foHa.) 
Black  Thorn  (Oratagui  (oMsntosa.    L.     Far.  jwnotota.) 
Choke-berry  (Pjvru'  arbviifoUa,    L.) 
Am.  HoantalQ  Ash  {P.  Atmncdna.    DO.)    Cnlllvated. 
En.  Honntaln.Ash  (P.  Aaev/parta.     0<Krt.)    Cnltlvated. 
Red-oeler  Dogwood  {Comiu  ttolonifwa.    IBchx.) 
Panlcled  Dogwood  (C.  poateNfoea.    L'Her.) 
Wolf-berry  iSfrnphoriottTpttt  o<xide»UMt.    Jt.  Br.) 
Sheep-berry,  Wild  Hiw  [VUnmim  LetUago.    L.) 
Cranberry- tree  { V.  Opulvt.    L.) 
Is  fireqaently  cnltlrated. 

Hazel  {Oorylttt  Americana.     Watt.) 
Abnndant  on  prairies. 
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Low  Birch  (Sotitla  pvatOa.    L.)    CoM  bogi. 
Speckled  Alder  (^KH*  fncaiM.     Waid.)    Along  atrMiDi. 
JnnipeT  (JiMtptrmt  iSoMtui.    L.) 
Seen  011I7  on  m  rockj  tMDk  on  Boot  BtTei^~«eG.  S5.    Book  D«U. 
m.     FliMf. 

Vligln's  B0W8T  [ClamOU  Tlrffiniana.    £.) 
Frost  Qnpa  ( VUi*  eord^folla.    JfleAx.) 
Virgin  la- Creeper  (_Ati^lop*U  quinquefoHa.    3BiAx.) 
Common  wild  and  a  faTorlte  In  cnltlratlon.    It  la  often  erroneonslT 
called  Jvy. 

Shmbbj  Bltter-Bweet  (  Celattnu  tDandeMf.    L. ) 
Hop.     (AmuIiM  Li^pvtiU.     L.) 
Wild  and  tn  enltlTatloa. 

THS   OSOLOOICAL   BTRUOTUBB. 

The,outcrops  of  rock  are  numerous  Uironghont  the  county.  It 
lies  Just  at  the  edge  of  the  system  of  deeply  eroded  valleys  extend- 
ing weatward  from  the  UlBsissippl.  To  the  east  of  it  are  the  deep 
ravines  which  out  through  the  high  blu%  at  the  baee  of  which  the 
great  river  Ilea.  The  beds  of  tbeae  ravines  gradnally  rise  in  receding 
from  the  Uiaslasippi,  and  it  la  in  Olmsted  ooanty  that  they  rise  to  near 
the  surface  of  the  anrrounding  country.  To  the  west  and  south- 
west  of  the  county  lies  the  great  accumulation  of  drifl  which  grom 
deeper  and  deeper  as  one  passes  westward.  This  material  thins 
out  over  Olmsted.  In  the  southwest  comer  it  is  thick  enough  to 
conceal  entirely  the  rook>feaUires  below.  Eastward  it  spears  only 
in  thin  outliers,  marking  Uie  ragged  edge  of  deposition,  or  in  patches 
and  masses  which  are  remnants  left  by  subsequent  erosion.  In  order 
to  see  to  the  best  advantage  the  changes  In  the  drift,  features  of  ero- 
sion, and  strati flcation,  one  must  cross  the  county  obliquely.  There 
is  t  he  least  drift,  generally  speaking,  in  the  northeast  corner,  and 
tiie  most  In  the  southwest  comer.  On  the  other  hand,  the  southeast 
and  northwest  corners  are  much  alike  In  the  very  feature  In  which 
the  other  two  oorners  differ.  In  a  rough  way  tbe  Unes  of  change 
cross  the  county  diagonally  in  a  southeasterly  and  northwesterly 
direction.  This  Is  due  to  two  facts  which  may  have  some  relation 
witb  each  other.  In  the  first  place  the  Great  Biver  in  the  vicinity 
of  the  county  nins  in  a  generally  sontbeast  direction.  Theerosion- 
valleya  extending  from  it  wonld  tend  to  take  a  direction  perpendio- 
nlar  to  It,  and  the  lines  of  equal  depth  of  erosion  would  tend  to  be 
parallel  to  it.  Again,  the  dtp  of  tiie  rocks  in  this  county  is  slightly 
southwest.  The  edges  of  the  strata  as  presented  on  the  surface 
would  tend  to  be  in  lines  perpendicular  to  this  direction. 
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There  are  no  signs  of  noteworthy  iipbeaT>l,  depression  or  other 
changes  In  the  relati<Mis  of  the  straU  to  eaoh  other  in  this  connty, 
as  In  the  whole  of  this  part  of  the  state  the  strata  are  conformable. 
The  peculiar  stractore  of  the  bloflh  enables  one  to  traoe  some  of 
the  atraU  at  a  diataaoe.  As  far  as  the  eye  can  follow  them  their 
planes  occupy  the  same  poaition  with  reference  to  Uio  horizon. 
The  only  exception  to  this  is  the  Cretaceoas.  Its  rather  doabtfol 
patches  in  the  ooauty  lie  in  nearly  a  horizontal  plane,  and  across 
the  edges  of  the  strata  below. 

The  strata  of  the  rocks  other  than  Cretaceons  do  not  lie  in  a  hor- 
izontal plane.  The  dip  is  very  slight,  and  In  this  oonnty  is  toward 
the  southwest.  Toward  the  northwest  corner  the  line  of  dip  alters  ■ 
a  little,  and  is  more  southerly.  Comparison  of  altitudes  and  strata 
over  a  larger  portion  of  the  State  has  convinced  Mr.  W.  D.  Harl- 
but  that  the  dip  here  is  10  feet  to  the  mile  southwest.  All  my  ob- 
servations in  the  connty  tended  to  prove  the  oorrectnesa  of  this 
estimate. 

The  stratigraphy  of  this  fine  county  is  easy  to  read  in  moat  cases. 
The  form  of  the  bluffs,  the  line  of  springs  making  a  definite  part  of 
the  Trenton,  the  difiering  solubility  of  the  rock  and  the  consequent 
occurrence  ^f  sink  holes,  caves,  etc,  in  one  formation  and  not  in 
another,  the  lithological  character  of  the  rocks  notably  distinct  in 
some  of  the  formations,  and  the  gradual  and  regular  dip  of  the 
strata,  which,  when  taken  with  the  erosion,  enables  one  to  predict 
■  with  much  certainty  the  rock  over  which  he  is  standing,  even 
when  it  is  bidden  fi'om  view — all  these  enable  one  to  read  the  . 
stratigraphical  enigma  of  the  county  with  little  trouble.  In  this 
study  the  intimate  knowledge  of  the  county  possessed  by  Mr.  Hurl- 
but  assisted  me  greatly.  He  cheerfully  rendered  me  all  the  assist- 
ance in  his  power,  besides  hospitably  entertaining  me  at  his  house. 
The  stormy  weather  of  the  season  devoted  to  this  work  prevented 
me  ttom  visiting  all  of  the  county.  In  such  cases  the  details  of 
the  map  accemipaaying  this  report  were  pot  in  by  Mr.  Hurlbnt. 
You  yourself,  sir,  as  director  of  the  survey,  have  frequently  passed 
through  this  county,  and  your  observaUons  in  it  have  not  only  con- 
firmed many  of  my  own,  but  have  added  facts  which  escaped  my 
attention. 

I  will  here  embrace  the  opportunity  of  recommencing  Olmsted 
^nnty  as  an  excellent  field  for  teaching  stratigraphy.  The  strata 
are  interesting,  the  characters  mentioned  above  make  the  reading 
of  them  easy,  the  scenery  is  nnnsaally  attractive.  I  can  conceive 
of  no  better  spot  to  which  to  take  a  class  of  students  for  instruction 
In  geological  field-work. 
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The  formations  foand  in  the  coanty  are  not  Diimeroiu.  The 
PotacUni  sandstone  is  sud  to  be  found  in  the  beds  of  the  Zombro 
and  Whitewater  rivers,  about  where  t  hey  leave  the  ooonty.  It  has 
not  been  seen  by  me,  however,  and  the  sandstone  is  probably  only 
one  of  the  lower  sandstone  layers  of  the  Lower  Magnesiui.  Che 
latter  formation,  the  St.  Peter  sandatone,  the  Trenton  limestone  and 
the  Galena,  are  foand  here,  the  first  and  last  probably  only  repre* 
sented  by  a  part  of  their  entire  thiokneas.  A  little  Cretaceoas  was 
foand. 

THB  I^WBK  HAQXKSUlf  LIKSSTONE. 

The  ASIA  of  this  formation  in  th«  county  is  as  follows.  It  fol- 
lows die  lai^er  streams,  beginning  on  them  when  well  Id  the  coun- 
ty, and  broadening  out  until  It  leaves  the  county  with  them.  It 
appears  In  the  beds  of  tlie  branches  of  the  Zambro  well  up  in  Roch- 
ester, Harion,  Haverhill  and  Cascade  townships.  Rochester  lies  on 
a  floor  formed  by  the  upper  surface  of  Lhie  formation.  The  valley 
of  Bocheater  city  is  entirely  shut  in  by  bluflb,  except  where  the 
Zumbro  passes  out  to  the  north  and  along  a  geological  valley,  now 
dry,  to  the  northwest.  This  lower  magnesian  valley  of  Bocheater 
city  is  somewhat  orab-shaped,  and  ia  formed  by  the  meeting  of  the 
various  streams  which  make  up  this  branch  of  the  Zumbro.  Cas- 
cade township  ia  about  half  Lower  Magnesiai^,  the  remaining  sur- 
face being  occupied  hy  spurs  and  islands  of  tbe  formations  above, 
one  of  these  islands  being  quite  large.  Oronoco  township  is  al- 
most exclusively  Lower  Magnesian.  Farmington  is  of  the  Lower 
Hagnesian  floor,  except  the  southern  edge  and  some  outliers  of 
Trenton  and  St.  Peter.  In  New  Haven  the  middle  fork  of  the  Zum- 
bro soon  rises  to  the  Trenton,  while  the  north  fork  lies  on  the  Uag- 
neelan,  until  it  paases  into  the  next  county  west.  A  large  portion 
of  Quincy  is  Lower  Hagueaian,  as  is  a  little  of  the  northeast  of 
Viola.  An  arm  of  this  formation  appears  at  the  surfkce  in  the  bed 
of  the  Hver,  passing  nearly  through  Dover  from  east  to  west.  El- 
mira  is  also  floored  with  Lower  Uagnesian  for  the  most  part,  as  is 
a  small  portion  of  Orion.  The  village  of  Dover  lies  in  a  Lower 
Magnesian  valley,  something  like  that  of  Rochester  city.  The 
same  is  true  of  Chatfleld.  Something  more  than  20  per  cent,  of  the 
county  has  a  floor  of  Lower  Magnesian. 

The  lAtkological  characten  of  the  formation  here  partake  of  its 
general  characters  in  Minnesota  as  described  by  the  Director  of  the 
Survey  in  hie  First  Annual  B«port  (for  1872,  pp.  81-83.)  It  varies 
trom  a  compact,  flne  magnesian  limestone  to  a  pure,  flriable,  saccha- 
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rine  white  suidatone.  It  is  freqaently  in  inr^^lar  layers,  which 
are  not  continnons  for  an;  distance.  Sometimes  these  lasers  are 
thiD  and  cootinaoas ;  sometimes  tbey  are  thick  and  cleare  natu- 
rail;  into  massive  blocks.  The  rock  is  often  brecciated,  occa- 
Blooall;  massive.  Broken  cberty  la;er8,  IrregaUr  Bilicioas  pockets, 
mottled  sandetone,  oolitic  UmeBtone,  vesioalar  limestone,  eparry 
cavities  of  considerable  size,  are  all  foand  in  this  variable  ;et  nsn- 
ally  easil;  reoc^nized  rook. 

This  rock  holds  its  form  well  and  thns  prodnces  characteristic 
a«r/ac</ea(ur8«.  When  worn  deeply  into  b;  erosion  tt  presents  bold 
oUflb  and  ori^g;,  rounded  hills.  When  not  covered  thickly  by 
drift,  it  makes  a  poor  surface  for  agriculture,  as  may  be  seen  in 
some  parts  of  Oronoco.  It  is  nearly  barren,  apd  is  covered  with 
scant  grass,  with  haze)  and  scmb  oak  (in  this  case  dwarf  Quercut 
macrocarpa)  or  with  small  paper  biroh,  and  other  wood-growth  not 
la^e  enough  to  be  of  importance  eoonomically.  When  this  floor  is 
covered  by  drift,  as  in  the  beautiful  prairie  township  of  Farming- 
ton,  the  soil  ma;  be  unsarpassed.  The  most  of  this  township  is  de- 
voted  to  wheat,  and  at  the  proper  season  it  seems  to  be  one  ooutin- 
nous  whestSeld. 

A  tectton  of  this  formation  is  seen  at  Qnincy  UUls.  It  is  de- 
scribed in  the  First  Annual  Beport,  (for  1872)  p.  82,  and  need  not 
be  repeated.* 

*  2fot«.—Aa  the  report  Tor  IST2  Is  entirely  out  of  print,  tbe  aectioo  at 
Qainc;  Is  hereb;  appended,  Id  order  to  complete  thegeologfuf  thecOQuty. 
No.  1  of  this  section  ts  of  the  Shakopee  limestone,  and  No.  S  Is  the  npper 
portion  of  the  Jordan  sandsloae. — N.  E.  W. 

Deaoeniing  -Section  at  Qufncy,  Olntted  Countj/. 

No.  1.  Dolomttic  llraeatone;  qulur arenaceous,  (ailing  oat  In  hnge 
masses  which  are  rough,  distorted  Id  their  crude  bedding,  and 
unmanageable  as  a  qnarrj' atone,  showing  much  calc-apar.  Lime- 
stone and  s&odstone  are  mingled  with  occasional  strips  of  llgbt- 
greeu  shale.  In  general  the  face  presents  the  appearance  of  an 
alternation  of  horizontal  layers  of  thin  and  more  shaly  twds,  with 
heavy,  coarse  and  ronffh  limestone  beds.  Some  green  shale  lay- 
era  attemate  with  dark,  nmber-colored  (ochieons}  shale,  neither 
being  more  than  two  Inches  thick.  They  are  tortuous  aud  not 
contlooons.  This  phase  appears  like  the  tops  of  the  blnflb  at 
Winona,  but  Is  probably  at  a  considerably  higher  horiion '80  lU 

No.  S.    Persistent,  white  sandstone,  or  granular  qnartzlte,  seen-...  10ft, 

Tot^  exposure    U  fc 
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The  following  section  was  takes  st  the  lima-kiln  of  JamM  Bar- 
Dett,  on  section  8,  Oronooo,  jaat  northeast  of  the  village : 

CAlclferoos  auiJstone,  mach  broken,  In  thin  l»y«ra,  bnfi. U  ft. 

Compact  little  broken  calclftroaa  UDdatoD«,  light  bnJf 11  A. 

SandetoDe  (moatlf  aftccharlae)  In  U;eM i  ft.  8  In. 

Alnmlnons  Umeatooe,  In  tbln  layera,  light  bnir 1  ft.  7  in. 

Dark  aandatone  with  nnmeroaa  bine  apota 1  ft^  8  In. 

Arenaceona  vealcnlar dolomite '- Sft.CIii. 

Like  aacond  above 4  A. 

Like  second  above,  bat  more  liregnUrly  bedded 1  ft. 

Veaicolai.  sparry.  lrregu]»ly  bedded  dolomite 4ft. 


Total  M  ftir  asaeen S7  ft.  8  In. 

The  above  section  begins  at  the  top.  No  foesUs  ooald  be  found. 
The  lowest  layer  (last  deaoribed)  Is  employed  by  Mr.  Baniett  for 
making  lime.  The  lime  in  light  buff,  slow,  and  contains  oonsidera- 
ble  cement. 

This  lime  is  of  considerable  economietU  value.  The  lime  of  Bar- 
neti  is  good  notwithstanding  its  slowness,  and  the  cement  in  it  only 
increases  its  value  for  many  parpoaes.  Mr.  Barnett  uses  13  cords 
of  wood  to  one  chai^  of  his  kiln.  The  wood  coats  $2.00  per  cord. 
The  kiln  burns  three  days  and  affords  120  barrels  of  lime.  Hr. 
Barnett  says  that  the  lime  is  slow  in  slacking,  bat  that  it  sets  qaiokly . 

This  rock  does  not  furnish  much  good  building  material  in  this 
county.  Itts  not  of  even  bedding  and  homogeneous,  texture  gen- 
erally. Pieces  are  sometimes  employed  at  Rochester  for  window-caps 
and  water-tables.  These  pieces  are  found  only  in  the  uppermost 
layers.    No  general  use  is  made  of  them. 

THE   ST.   PETEB  BANDSTONK. 

The  area  of  tliis  rock  ia  difficult  to  represent  on  a  map.  It  is  so 
friable  that  it  will  not  endure  erosion  when  left  to  itseir.  It  is  only 
when  it  is  capped  by  the  lower  layers  of  the  Trenton  that  it  siic> 
oessfhliy  resisU  the  attacks  of  water.  By  itself,  uncovered  by  other 
formations,  it  occupies  but  little  space.  It  Jnta  out  beneath  the  cap 
of  limestone  only  a  few  feet  or  rods.  From  a  projecting  spur  of 
limestone  it  may  extend  fhrther,  aa  is  illnstratcd  in 'the  city  of 
Bochester.  A  spur  of  Trenton  cornea  in  fVom  the  west  and  ends 
near  the  city  limits.  The  sandstone,  however,  can  be  stnu^  in 
sinking  wells  almost  anywhere  in  the  western '  portion  of  the  city. 
Oooasionally  where  erosion  was  incomplete  an  outlier  of  ornmbllng 
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BuidAtoiie  cui  be  seen,  not  capped  by  limeatone.  Booh  an  ontlier 
may  be  fonnd  in  or  near  SW.  Farmiugton.  This  mnst  bap[ten  bat 
rarely,  and  the  ontliera  can  attain  bat  small  size.  Streatna  of  oon- 
siderablfl  size  nsnally  leap  ^m  the  Trenton  to  the  Lower  Magneeian, 
the  interrening  St.  Peter  aandstooe  having  been  washed  completely 
away  at  an  early  period.  Bometimes,  however,  streams  of  small 
size  remain  in  a  bed  of  St.  Peter  sandstone,  in  which  case  the  val- 
ley is  sandy,  covered  wit^  small  oaks,  and  worth  little  for  agricnl- 
tore.    This  is  seen  in  the  valleys  of  Bear  Creek  and  its  branches. 

The  fui/oee  feature$  cansed  by  the  presence  of  this  sandstone  are 
interesting,  and  have  already  been  referred  to.  As  the  inodterency 
of  this  formation  deprives  it  of  the  power  of  resisting  erosive 
forces,  it  is  usually  carried  away  cleanly  wherever  exposed.  The 
conseqaence  is  a  precipitous  descent  fh)m  the  Trenton  to  the  Lower 
Uogneaian.  This  appears  in  lines  of  remarkable,  level  bluflb.  Tfie 
height  of  these  bluffs  is  nsually  the  thiukaeaa  of  the  formation, 
with  fifteen  oc  more  feet  of  limestone  on  the  top.  These  blnff^  are 
especially  noticeable  around  Boohester.  To  the  east  their  top  is 
reached  by  a  ragged  ascent,  to  the  west  by  gradual  dip  of  the 
strata.  The  erosive  forces  have  left  many  small  and  isolated  bloffii, 
which  oan  be  properly  described  under  this  head,  though  the  lower 
layers  of  Trenton  limestone  assist  in  their  formation.  They  ap- 
pear as  rugged  mounds  rising  from  the  Uagneaian  floor,  and  form 
a  striking  featore  In  the  aspect  of  the  neighborhood.  They  are 
most  abundant  in  southwest  Fanaington  and  in  Elmira.  A  few 
are  seen  along  the  railroad,  just  east  of  Bochester.  Perhaps  the 
moat  remarkable  is  "  sugar-loaf  mound,"  about  two  miles  east  of 
the  city  and  close  to  the  railroad.  Its  abape  and  relative  propor- 
tions are  those  of  a  sugar-loaf.  Another  remarkable  one  is  <'  Lone 
Uonnd,"  of  section  11,  Farmiugton.  It  is  about  three  miles  from 
the  line  of  blofib  south.  Two  or  three  miles  northwest  are  two 
similar  mounds,  called  "Twin  Hounds."  They  are  in  Wabasha 
coonty. 

The  thiokneos  of  the  St.  Peter  was  ascert^ned  with  an  aneroid 
barometer,  near  Boohester.  The  npper  layers  of  the  Lower  Hag- 
nesian  were  fonnd  on  Bear  Creek,  near  the  woolen  mills.  The  up- 
per surfiace  of  the  St.  Peter  was  ascertained  as  carefhlly  as  might , 
be  near  Whitcomb's  quarry,  and  near  Jenkins'  quarry.  Three  com- 
parisons were  made.  The  proper  allowance  having  been  made  for 
dip  and  atmospheric  chai^,  the  value  of  111  feet  was  obtained  for 
the  thickness  of  this  fonnatios. 

The  ttthologieal  efiarocUr  of  the  St.  Peter  is  onUbrm  and  simple. 
IS 
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It  is  ft  rather  ooarae,  whita,  friable  sandstone,  pure  wbite,  except 
where  contaminated  by  foreign  sabstanoes  or  perootationa  from  the 
formation  above.  It  contains  no  foflails  so  Air  aa  I  could  see  in 
this  ooouty. 

This  formation  is  vttful  ia  several  ways.  When  with  a  l»ght, 
magnesian  fioor,  It  holds  water,  and  furniahea  a  good  sapply  to 
wella.  It  ie  sometimeM  excavated  where  it  comes  oat  on  the  face  of 
a  blnff.  Excellent  cellars,  dry  and  of  uniform  temperature,  are 
thus  formed  which  are  used  especially  for  the  preservation  of  veg- 
etables. It  supplies  an  inexhaustible  amount  of  pure  white  sand, 
round-angular,  and  excellent  for  mortar  or  glass-making. 

THE  TREHTOII   LOnnOXB, 

As  this  formation  lies  next  above  the  St.  Peter,  and  as  the  dip 
fa  southwest,  we  should  expect  to  find  it  jnst  behind  the  sandstone. 
Such  is  the  case,  but  being  a  coherent  limestone  it  occupies  much 
more  area  than  the  St.  Peter.  It  covers  taWy  one-half  of  the  ooontry, 
stretohing  in  a  broad,  interrupted  band  ftom  southeast  to  northwest. 
Its  outer  edge  is  the  labyrinthine,  interrupted  line  of  level,  peculiar 
blatb  which  reach  in  their  serpentine  course  every  township  in  the 
county,  except  only  Bock  Dell  and  High  Forest.  The  southwestern 
or  upper  edge  of  its  outcrop  can  not  be  traced  so  minutoly,  as  this 
formation  passea  insensibly  into  the  Galena  which  overlies  it.  The 
formation  covers  Uie  most  of  Ealmar,  Haverhill,  Viola  and  Eyota 
townslHpa.  It  caps  also  with  a  few  fbet  of  limeatone  the  most  of 
the  outliers  of  St.  Peter  already  mentioned. 

The  lithological  chanusters  are  described  la  the  First  Annual  Be- 
port  (already  referred  to)  and  need  not  be  repeated. 

In  general,  as  seen  in  this  county,  we  have,  below,  a  shaty  lime- 
atone,  often  presenting  beds  of  bine  limestone  nsefhl  for  building. 
This  is  more  or  less  interrupted  by  shale  and  averages  16  feet  thick. 
Above  this  ia  a  bed  of  green  shale  more  or  less  interrupted  with 
limestone,  and  about  16  feet  thick  also.  Above  this  we  have  125 
feet  of  yellow,  or  gray,  harsh,  magnesian  limestone,  in  r^ular  beds 
of  varying  thickness.     In  deep  quarrying  this  rock  also  is  blue. 

Many  sections  of  this  rook  can  be  seen.  It  is  the  rock  most  gen- 
erally quarried.  Several  seotloss  tot  Olmsted  oonn^  are  given  on 
pp.  97-99  of  the  First  Annual  Report  of  the  survey  (for  1872.) 
The  characters  of  others  examined  by  me  were  uniform  with  those 
(here  described. 

Hany  fossils  are  found  in  these  beds.     Cftaeletes  ijycopsrdtm  is 
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plentiftd  in  the  green  shale.  L^tama,  Orthia,  8trophom«na, 
MuTtAiaonia,  Pleurotomaria,  Orthocerat  are  oommon.  The  ortii- 
ooeratttes  are  nnQaoally  large. 

This  stone  is  the  one  most  a§ed  in  this  oonnty  for  bnildlng  par* 
poMB.  The  stone  for  the  baildings  aboat  Booheater  were  for  the 
most  part  taken  lh>m  the  Treaton  qoarriea  near  by.  The  quarry  of 
W.  Jenkins,  Jnst  within  the  city  Umita,  famishes  a  large  proportion 

of  this  BtODB. 

It  has  been  eoggested  that  the  clay  of  the  green  shale  iroold  make 
good  brick  or  pottery.  The  grain  is  very  fine,  bnt  the  presence  of 
small,  caloareouB  fossila  ii^ures  it  for  these  purposes.  A  pottery 
botory,  in  which  this  clay  was  employed,  started  some  yeus  ago, 
had  to  be  abandoned  on  this  account. 

THC   QJUJOfA    LUXBTOra. 

The  area  of  this  formation  in  the  coonty  is  mnch  less  than  that 
of  the  Trenton.  It  is  found  only  in  the  southwestern  part  of  the 
county,  and  covers  rather  less  than  20  per  cent,  of  the  whole  area- 
Byron,  in  Kalmar,  is  located  on  this  rock.  It  underlies  nearly  all 
of  Salem  and  High  Forest,  and  considerable  parts  of  Book  Dell, 
Bochester  and  Pleasant  Grove.  It  extends  into  Marion  and  Orion, 
and  Mr.  Hnrlbut  tells  me  t^at  a  anall  scalp  of  it  may  yet  be  found 
in  the  western  part  of  Eyota  township.  The  lower  and  upper  edges 
of  its  outcrop  can  not  be  accurately  traced.  In  the  case  of  the 
lower  edge  it  is  for  the  reason  already  mentioned,  viz. :  the  Tren- 
ton  and  Galena  blend  gradually.  The  upper  edge  cannot  be  traced 
becanse  it  is  completely  concealed  by  drift. 

In  lUhologicai  character,  as  seen  here,  this  rock  is  a  heavily  bedded, 
boff  dolomite,  flue  grained,  or  ooarse  and  porous.  It  contains  often 
small  pieces  of  iron  pyrites,  which,  by  weathering,  give  it  ferragin- 
ouB  stams.  Lead  has  not  been  found  in  place  in  the  rock,  but  far- 
mers sometimes  find  it  isolated  on  the  surface,  evidently  left  behind 
when  the  rest  of  the  rook  material  was  weathered  away.  It  often 
contains  crystals  of  spar ;  sometimes  irregular  cavities  are  found. 
Under  the  influence  of  the  weather  the  rock  is  seen  to  vary  in  solu- 
bility. The  result  is  fi-equently  sink-holes  of  varying  dimensions 
Such  boles,  a  few  feet  deep,  are  common  on  the  blufib  of  this  form- 
ation, and  I  was  informed  by  Mr.  Hurlbut  of  an  extensive  one  on 
the  bluff  near  Oarrick's  quarry,  the  bottom  of  which  has  never  been 
reached.  Another  result  of  this  unequal  weathering  is  the  craggy 
t^pearance  of  the  bluflb  formed  by  the  Galena. 

This  limeatoneiswelldisplayed  in  this  county  at  Garrick's  quarry, 
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Sec.  17,  Booheeter  town^p.  Tbe  floor  of  this  quarry  is  aboat  80 
feet  above  the  TreDton.  To  tbe  top  of  the  qaarrj  ia  about  35  feet. 
The  rock  is  a  sparry,  magnesian  and  more  or  less  arenaoeous  lime- 
ktone.  It  is  in  beds  one  to  three  feet  thick,  separated  by  very  thin 
layers  of  light  blue  shale.  The  bedi  are  massiTe  and  yellowish, 
Boraeifhat  stoned  with  iron,  arising  trom  the  decay  of  iron  pyrites. 
The  upper  portions  are  most  arenaceoos  and  fossiliferoos.  Id  the 
orevicea  is  found  abundance  of  satin  spar,  and  in  the  largeet  ones 
stalactites  may  be  foond. 

B.  Williams'  quarry,  on  the  nor^i  bank  of  Boot  river,  Sec.  81, 
High  Forest  township,  is  in  this  formation.  This  rook  is  exposed 
for  25  feet,  and  is  dolomitio,  more  or  less  concretionary,  with  small, 
spar^lined  cavities.  It  Is  sparingly  fossillfbroas.  The  upper  six 
feet  are  much  broken  up.  The  remainder  is  compact  and  nnevenly 
bedded.  Tbe  concretionary  structure  is  not  visible  on  fi:esh  sur- 
faces. It  is  brought  out  by  weathering  and  especially  by  burning, 
and  then  appears  in  the  form  of  fine  rusty  lines. 

On  the  left  bank  of  the  same  stream,  about  one  mile  west  of 
Williams'  quarry,  is  an  exposure  of  yellow  thin-bedded,  broken, 
uneven,  dolomitic  limestone,  of  which  only  8  or  ten  feet  are  visible. 
I  foQod  no  fossils,  but  was  sure,  from  the  lithologioal  characters, 
that  the  rock  is  Galena. 

The  same  rock  is  well  exposed  in  tbe  ravines  of  Salem  and  Bock 
Dell,  where  It  is  quarried  to  some  extent  for  building. 

As  to  eoonomical  value,  this  formation  produces  the  best  building 
stone  found  in  the  State.  It  is  much  used  in  Rochester,  but  has 
been  mostly  derived  from  Hantorville,  in  Dodge  county.  It  will  be 
fttrther  described  under  that  head.  '  At  Bussell  Williams'  quarry, 
near  High  Forest,  it  is  burned  for  lime.  There  are  five  kilns  at  this 
place.  Each  kiln  takes  12  cords  of  wood  for  one  chaise  of  stone. 
The  wood  has  to  be  brought  ftom  a  distance,  and  oosts  at  the  kiln 
tS.OO  per  cord.  Three  hundred  barrels  of  lime  are  bamed  in  a  kiln. 
The  lime  is  white  and  fine,  and  has  the  best  reputation  of  any  lime 
hereabouts.    It  sells  at  11.00  per  barrel. 

THB  0KEri.0BOnB. 

A  carefbl  search  along  Boot  Biver  and  elsewhere  in  the  south* 
west  comer  of  the  county,  failed  to  afford  me  tbe  slightest  trace  of 
tiie  Haquoketa  shales,  which  would  be  naturally  expected  overlying 
tbe  Qaleoa.  An  oatcrop  was  found  a  few  rods  west  of  P.  Brewer's 
residence,  in  the  southwest  quarter  of  section  85,  of  Bock  Dell 
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towiubip,  on  the  north  buk  of  Boot  River,  the  cfauaoter  of  which 
ia  donbtful.  The  formatiODs  in  the  acUoining  connUes,  and  the 
Uthol<^i«al  charadter,  indicate  the  probability  of  its  being  Creta- 
ceous, and  it  is  thos  marked  on  the  acoompanyiag  map.  The  expo- 
sure is  along  a  road-track  going  dovn  to  a  foid  of  the  atieam,  and 
waa  partially  covered  with  soil  and  overgrown  by  bnebes.  The  fol- 
lowing is  the  section  from  below  upwards : 

Compact,  blneUh  limestone • S    feeL 

iQdnrated,  aienaceoos,  rellowisb  shale 1   foot. 

Tellow  sandstone,  Id  broken  layers 1   foot. 

Light  blue  clay i  foot. 

Beddlsh,  broken  auidstone ' U  fbet. 

Li^t  bine  elar ifttot. 

Sandstone 1    foot. 

Sandy,  blotsh  day • ifoot. 

Total  seen  distinctly 7\  feet. 

The  same  arrangement  of  alternating  sandstone  and  clay  oould 
be  traced  indistinctly  four  or  five  feet  farther  up. 

Three  roda  farther  down  the  river  is  a  compact  limestone,  sili- 
ceous, not  dolomitio,  non-fossUiferous,  mnoh  broken  by  firoet.  The 
line  of  meeting  of  this  with  the  preceding  was  ooncealed  by  soil 
and  overgrowing  plants. 

The  first  described  is  in  all  probability  Cretaceous ;  the  second  I 
am  unable  to  refer  to  any  formation  with  certainty.  Perhaps  it  is 
Cretaeeona,  perhaps  Niagara. 

A  scalp  of  Cretaceous,  containing  fossils  in  abondanoe,  is  said  to 
have  been  found  in  tbe  western  part-  of  Eyota  township.  It  was  of 
very  limited  eijtent. 

THE  DBin. 

This  covers  much  of  tbe  county.  It  thins  oat  toward  the  north- 
east. It  is  of  considerable  thickness  in  the  soathwest.  Its  edge  is 
ragged  and  shows  extensions,  which,  however,  are  not  in  conforma- 
tion  with  tbe  present  drainage  system.  It  consists  of  blue  clay, 
washed  or  yellow  clay,  stratified  gravel  and  sand,  and  boulders. 

The  blue  clay  is  by  no  means  continuous.  It  is  foundin  limited 
areas,  and  bands  in  variona  parts  of  the  connty.  Sometimes  it  forms 
distinct  ndges,  as  in  western  Bocheater  city  and  in  the  valley  di- 
rectly east  of  Boohester.    In  snch  cases  it  naoally  abuts  on  a  bluff. 

The  washed  day,  as  its  name  indicates,  has  been  worked  over  by 
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water  slnoe  its  dflpoeitioti  in  the  drift.  It  ocoapies  loir  pond-like 
spots,  or  abata  on  the  bla&.  It  ia  osaftllj  of  a  aniform  reddish- 
yellow  oolor  nnd  quite  Krenftoeooe.  Sometimes  it  is  in  oolored 
layers  of  red^  yellow  and  green.  In  this  cue  ita  derivation  is 
probably  from  the  green  shale  of  the  Trenton  as  well  as  from  the 
drift.    The  washed  clay  is  used  for  bricks. 

Hie  exposures  of  sand  and  gravel  are  not  extenslTe  in  the  ports 
of  the  county  examined  by  me.  Where  seen  they  exhibit  the  usnal 
oharactera.  The  bonlders  are  entirely  absent  in  most  p  arts  of  the 
connty.  In  many  scattered  localities,  again,  they  are  abundant; 
and  in  the  southwest  comer  of  the  connty  they  are  often  found  of 
great  size. 

The  following  table  of  wells  will  be  oseful  for  an  analyslB  of  the 
drift.  The  facts  were  ftamisbed  by  0.  Sprogue,  practical  well- 
digger.  Mr.  Sprogne  is  on  obsenring  man,  and  bos  probably  dug 
more  wells  than  any  one  else  in  the  connty : 

WeUt  m   Ohnatad  County. 

0.  SPKAOUS. 


UCT. 
WtilM. 


3D.  HiTorhUl 


IL  HKTarhm.. 


3.  F.  BlmoDda. 

_.f'.  BbIm. 
Z.Holt 
1.  D.  Fnlln. 


Hill  JlCOtMOD. 


I.  PliuutQroi 
t.  PlMMataro**. 


Fnd,  BllMOk. 
I,  CoIUh. 
D.  W.  Bjmtt. 
T.  C.  CDmlDgi. 
'  H.Hodsmui. 


3.Bach»tw... 


is 


S  ft  bbck  Mil;  tban  rMshed  Otf. 

TtUow  clk7  and  bloa  rock. 

iBUMolar- 

1*  t—t  bluk  hwTT  aoU;  nnulndar 

U  (Mt  aaod;  10  S»t  hard  aaod  rock. 

Bad,  hard  drift. 

4-fi  nat  loll,  than  und. 

Bad,  bard  drift.     . 

Samd  all  tba  waj. 

Sand  aU  tba  war. 

WblM,  hard  rock. 

Baod'. 

Sand,  foot  ol  blsff. 

Bad,  bard  drUI ;  wblU  llmattaaa. 

30  raat  blsa  dw- 

43  faat  bloa  0U7. 

ID  fiat  bin*  clmj. 


Cedar  1<^  at  considerable  deptiis  in  the  drift  are  found  but  rare- 
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\y.  Mr.  Spragae  says  they  xre  alwAys  ander  the  blna  oUy.  Bob- 
ten  wood  is  oocuionally  found  in  the  blue  clay. 

It  ia  a  atriking  fact,  often  mentioned,  that  water  la  often  found 
on  the  blnflb  at  a  much  leas  depth  than  at  their  base.  The  geolog- 
ical formation  eatisfactorily  aocounta  for  this. 

Briak  are  made  at  many  places  in  the  county.  Oronooo,  Eyota, 
Pleasant  Grove  and  Byron  fkimish  brick.  The  most  qf  them  are 
made  at  Bocheiter.  E.  F.  Brovn  bums  850,000  a  year.  Whit- 
comb  Bros,  born,  as  they  tell  me,  l,200,0(f0  briok  per  year,  in  five 
or  six  kilns.  Hie  brick  here  and  at  Brown's  are  machine  made. 
v.  Whitcomb  bw  a  small  brickyard  near  that  of  Whitcomb  Bros. 
In  all  oases  coming  under  my  observation  the  briok  are  made  fh>m 
the  washed  clay.  This  is  in  beds  ftom  two  feet  to  ten  or  twelve 
feet  or  more.  Although  this  material  is  sandy,  more  aand  ia  nan- 
ally  put  in  in  making  the  briok,  which  are  consequently  tender, 
and  of  poor  quality.     The  brick  vitrify  but  little  when  burned. 

No  peat  was  observed  in  the  county.  In  some  lowlands  'yhe  turf 
is  thick  and  comparatively  tree  Trom  inorganic  matter.  This  will 
bom  and  prodace  some  heat,  but  it  is  much  inferior  to  proper  peat. 
I  saw  no  peat-bogs  nor  any  extensive  accumulations  of  peat-pro- 
ducing plants  of  any  kind  in  the  county. 

Goi-D  has  been  found  In  the  drift  along  the  Zumbro  from  Boohe»- 
ter  and  Oronoco  down  to  the  Wabasha  border  and  beyond.  It  la 
found  only  on  the  Lower  Magueslan.  Murcbison  calls  attention  to 
this  fact  as  generally  true.  It  is  found  in  the  drift  about  the  stream, 
but  mostly  in  the  bed  of  the  stream  or  in  material  worked  over  by 
it  at  a  comparatively  recent  date.  In  the  same  alluvial  material  is 
found  a  small  amount  of  black  sand,  of  a  specific  gravity  approaot> 
ing  that  of  gold.  When  the  gold  is  obtained  by  washing,  after  all 
the  other  materials  are  washed  away  this  heavy  black  sand  rematQS, 
and  the  minute  Itagments  of  gold  are  picked  out  tiom  it.  It  Is 
therefore  here  called  the  "  mother  of  gold,"  and  the  two  are  thought 
to  be  always  blether,  a  conclusion  which  need  not  neceeauily 
follow. 

The  gold  is  in  minute,  angular  fl-agments.  The  quantity  is  so 
small  that  it  does  not  pay  to  work  it  by  the  ordinary  method  of 
hand-washing.  Washing  on  a  more  extensive  scale  might  be  made 
to  pay.  It  has  been  tried  two  or  three  times,  but  never  under  fa- 
vorable  circnmatances,  or  for  periods  of  any  length.  It  remains 
yet  to  be  seen  whether  it  will  pay  or  not. 

It  may  be  worth  while  jost  here  to  call  attentiou  to  the  fact  that 
gold  is  fi«]aentty  fonnd  under  tbeae  oiroomstanoes.    It  has  been 
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foond  over  extensive  regiotiB  in  Canada,  where  attempts  at  obtaiii- 
ing  it  on  a  large  scale  have  always  failed  to  pay.  I  have  beard  of 
it  in  Vermont,  Ohio,  Wiseonsin  and  Iowa.  The  Director  of  the 
geological  survey  reports  it  from  several  places  in  MinneBota  be- 
sides this,  i.  e.,  in  f^llmore  county,  at  Jordan,  In  Scott  county,  etc., 
etc.  From  all  these  facts  the  conclusion  may  be  drawn  that  the 
prospects  of  its  paying  in  Olmsted  county  are  not  good. 
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DODGE   COUNTY. 


BX  H.    W.  HABBINaTOX. 


lliis  cooDty  liee  immediately  west  of  Olmsted  ooooty.     Its  forra 
IB  that  of  a.  rectangle.     It  is  a  small  ooqd^,  having  four  townships 
In  a  north  and  south  direjDtion,  and  three  in  an  east  and  west.      Its    • 
area  Is  as  follows.    This  table  is  taken  ftom  the  office  of  the  State 
Auditor,  Hon.  0.  F.  Whitoomb : 

tXMA.  or  nODOx  oountt. 


name  of  Township. 


TernoD 

CanlBteo  ■  ■  ■ 
Haotorvlile. 

Milton 

Hayfleld.  .. 
Ashland.  ■■. 
WiBioJa. ... 
Concord.  ■ .  • 
WMtSeld. . . 

Ripley 

Claremont. . 
ElllDgtoo.  ■ . 


28,0S7.S9 
18,111.88 
28,0S4.88 

aa,sai.09 

M,K8.3S 
H,I!B.M 
t4,081.86 
)t,28S.9» 
iS.OSO.SS 
i8,008.78 
)i,B»S.4a 

ia,9so.7a 


The  total  area  is  380,688.90  acres,  or  nearly  488i  square  mUes. 
In  addition  to  this,  Bioe  Lake  covers  61  acres  in  this  county. 

Droinagt. — The  water  flows,  for  the  most  part,  to  the  east  and 
northeast  by  means  of  the  branches  of  Zombro  Biver.  The  largest 
13 


by  Google 


98 


GEOLOaiOAL   AMD  NATUBAI,  HI8TORT 


of  these  bnuiobea  is  the  South  Bruich  of  the  Hi(}dle  Fork  of  tba 
Zambro,  irhich  rises  in  Bice  Lake,  on  the  western  border  of  the 
connty,  and  fiowe  eastw&rd  through  nearly  the  central  portion. 
The  north  branch  of  the  same  Btream  has  its  sonrce  in  the  wet 
prairies  in  the  northweat  corner  of  the  county  and  flows  nearly 
eastward  also.  The  south  fork  of  the  Znmbro  reaches  this  coaoty 
by  two  small  branches  which  have  their  sources  in  the  soatJieastem 
part.  Cedar  River  enters  near  the  faonthwestem  angle  of  the  coun- 
ty. It  drains  Westfield  and  a  part  of  Hayfleld.  The  fall  of  the 
streams  is  inconsiderable  in  all  parts  of  the  county,  bat  is  greater 
in  the  northern  part  of  the  county  than  in  the  southern. 

Bice  Lake  lies  partly  in  this  connty,  partly  iu  the  county  next 
west. 

Water  Fowert. — Two  sb«ams  only  fhrnish  them  in  this  county. 
Iliese  are  two  branches  of  the  Znmbro,  both  brancbee  of  middle 
fork.    The  foUowii^  is  the  list  of  these  powers : 


Xillt. 

Owner. 

t,a«t1an. 

Stnun. 

li 

I 

Kind  or 

HIU. 

SSW.::::: 

BockMD 

f:SKl.*.^:- 

Adan»AKi]*al>Dd 

MaBtorTllleVlll 

SlSJi:KS: 

IClddIa  Pork. 
flddlaFork. 

SortbPork.. 

> 

Cn>.dt  floor. 

Flonrtng. 
Cnatoni. 
Cu.  A  flour. 

Widow  Irish 

JklBM  Bllu 

'j 

■s 

Saw  mill. 

Cmlom. 

.  Of  the  above  mills  that  at  Mantorville  has  two  powers,  one  about 
110  rods  below  the  other.  Agawam  Mills  is  the  latest  name  for 
what  has  been  called  Dodge  Connty  Mills  and  Bunker's  Mill.  An 
unimproved  milt-privilege  was  found  at  Concord.  The  Middle 
Fork  of  the  Zumbro  rises  in  Rice  Lake.  This  lake  also  has  a  nat- 
ural outlet  toward  Straight  River  on  the  west. 

In  order  to  give  the  mills  just  enumerated  on  the  Middle  Fork 
as  much  water  as  possible  the  western  outlet  to  the  lake  has  been 
cut  off.  Tet  for  three  or  four  months  in  the  winter  of  1874-5  the 
mills  had  no  water.  Some  years,  however,  they  continae  to  have 
water  tiie  year  through.  The  water  in  the  North  Branch  is  even 
more  nnreliable  than  this. 

The  mrfaet  is  but  little  diversified.  The  southern  and  south- 
western part  of  the  county  is  pralrie-land.  In  the  northeastern 
portion  blu&  of  some  bight  are  found  along  the  streams.  The 
southwestern  part  of  the  ooun^  is  marshy  and  thinly  settled.  The 
region  around  "Siea  Lake  is  aleo  low  and  marshy. 
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Tbe  platB  of  the  govenunent  eoryeyi  were  examined  in  the  office 
of  the  oOQnty  register  and  the  following  notes  were  made : 

Femon  (lOfi,  16)  oontaina  considerable  grab-land  and  a  email 
thicket.  The  remainder  is  all  prurie.  Tbe  magnetic  variatiou  Is 
fhwn  8^  20'  to  90  06'. 

OatiitUo. — ( 1 06,  16.)  A  few  acres  ot  marsh  and  a  smalt  pond  are 
found  in  this  township.  About  two-ninths  of  the  township  ia  set 
down  aa  brush  land.  The  remainder  is  prairie.  Magnetic  varia- 
tion, 8°  26' to  9°  ff. 

MantorvilU.—{lQ7,  16.)  This  township  has  a  small  marsh  l^d 
down  about  40  acres  in  extent.  A  considerable  portion  of  the 
township  is  pretty  heavily  wooded,  especially  along  the  streams. 
Magnetic  varistion,  7°  2i'  to  9'  10'. 

JfOton.— (108, 16.)  A  small  marsh  of  25  acres  is  platted.  The 
northern  half  is  mostly  wooded.  The  soatbeastern  part  U  wooded, 
and  isolated  groves  are  foand  on  the  remainder.  On  the  portions 
marked  prairie  are  often  fonnd  notes  of  "  barren  thickets,"  "  bar* 
rens,"  "  scattering  timber,"  See.  Magnetic  variation,  6°  45'  to 
10°  C. 

Basfidd.~{lQS,  17.)  It  is  bnt  little  wooded,  only  about  16  per 
cent.  The  remi^nder  is  prairie.     Magnetic  variation,  7°  40'  to  6^  56'. 

Aihkmd. — (106, 17.)  A  pond  of  about  10  acres  is  found  on  the 
eastern  line  of  section  26.  About  one-ninth  of  the  township  is 
wooded.    Magnetic  variation,  7°  56'  to  6°  60'. 

Waaioja. — (107,  17.)  A  small  marsh  of  about  160  acres  Is  laid 
down  in  sections  8  and  9 ;  also  a  patch  of  wet  land  of  240  acres  in 
the  western  part  of  the  township.  Wood  follows  the  main  stream, 
and  a  few  soattering  paicbes  are  found  elsewhere.  The  remainder 
is  prairie.     Magnetic  variation,  7*^  22'  to  8°  80'. 

Concord. — (108, 17.)  Eight  small  marshes  varying  from  8  to  40 
acrea  are  platted.  Some  woods  but  mostly  open.  Magnetic  va- 
riation,  6°  26'  to  8°  47'. 

ITestffsM.— (106,  18.)  Three  marshes  from  60  to  820  acres  each 
are  recorded.  A  little  wooded  land  is  also  present.  The  remainder 
is  prairie.    Magnetic  variation,  7^  24'  to  8°  19'. 

Sipley. — (106,  16.)  A  stream  terminates  in  a  marsh  of  100 
acres  in  section  4.  The  same  is  true  of  a  long  one  near  the  north- 
east corner.  In  addition  to  these  16  marshes  are  laid  down.  They 
vary  from  10  to  820  acres.  Some  wood  is  found  but  the  township 
is  mostly  prairie.  The  magnetic  variation  varies  trom  7°  10'  to 
8"  16'. 

doremonl. — (107, 18.)      Besides  the  marsh  around  Bice  Lake, 
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there  are  8  small  marshes  Tarying  ftom  S  to  60  acrea.  A  band  of 
wood  rnna  through  the  tQfrnship  diagonally  firom  the  norchwest, 
and  two  or  three  other  email  patches  of  wood  are  lud  down.  The 
magnetic  variation  varies  from  7°  6'  toSP  Ifi'. 

Ellington. — (106,  18.)  A  good  many  patches  of  marsh  and 
wooded  land  are  scattered)  over  the  township.  Hagnetic  variation, 
eo  48'  to  7°  66'. 


Heavy  timber  is  found  here  aa  elsewhere  in  this  part  of  the 
State  along  the  streams.  The  list  of  plants  would  be  nearly 
identical  with  ttiat  of  Ulmsted  county.  I  will,  therefore,  give  two 
lists,  viz. ;  1. — ^The  plants  seen  in  Dodge  and  not  in  Olmsted  coun- 
ty.    2. — Plants  seen  in  Olmsted  and  not  In  Dodge  county. 

1.  Woody  plants  seen  in  Dodge  but  not  in  Olmsted  county : 

MooDseed.    {MenUpemnaJt  (^nadtnte.    L.) 

Jersey  Tea.    [CtanoAv*  Amtrioatim-   L.} 

Hawthorn.    (Oratatgm  cMCftxa.   L.) 

Hawthorn.    {Or.  Onu-gaia.  L.) 

Wild  Qoosebeny.    (Bibei  Ogtiotbati.  L.) 

Large-leaved  Dogwood.  {Cornmeirctnata.  L'Ser.)  Found  fn  cold  woods 
and  blnltb. 

Green  Aah.    [Fraxtntu  viridi$.  Miehx.) 

SngtcfbeTTj.    CeUi$  <ioeid»ntati$.  L.) 

Hep  Hom-Bean.    (OMnra  Vtrginiea.  WOld.') 

Tellow  Birch.    {Betvia  aetUa.  AU  ) 

White  Pine,  (rtniu  Strobiu.  L.)  A  few  straggling  specimens  were  seen 
In  Olmsted  conntr.    There  ti  a  grove  ofthe  trees  near  Uantorvllle. 

Balsam  Fir.    {Abie*  baltamta.  JTaraAoit.)    With  the  preceding. 

Common  Jonlper.    (i/Km^wrut  eonmHitft.  L.) 

Bed  Cedar.    (J.  Viffiniana.  L.) 

2.  Plants  found  in  Olmsted  but  not  in  Dodge  county : 

Poison  Ivj.    {Bhut  Toxicodettdron,  L.) 
Corky  Blm.    {Ulmitt  rtcemoMa,  Thomtu.) 
Hoaiy  Alder,    (^nui  ineana    WUld.) 

It  does  not  follow,  by  any  means,  that  because  I  did  not  And  the 
plants  given  above  firom  one  county  in  the  other,  they  do  not  grow 
there.  These  lists  are  the  results  of  observations  hastily  made  as 
I  drove  throogh  the  counties.  Many  woody  plants  nndonbtedly 
escaped  me. 
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QK0L06ICAL  8TBOOTIIRK. 

The  onterops  of  roek  in  this  ooQnty  are  cooflned  to  the  northeut 
portion.  Canlsteo,  Hantoirllle,  Hilton,  Concord  and  Wasloja  towo- 
Bhipa  include  them  all.  Orer  thn  remaining  eeven  townsbipe  the 
drift  conceals  every  feature  of  the  rock  helow.  All  the  evidence 
that  there  is  indicates  that  to  some  extent,  at  least,  the  rock  so 
covered  Is  Cretaceous,  hut  I  know  of  no  facts  of  observation  to 
demonstrate  this.  , 

The  lowest  formation  found  in  the  county  is  that  of  the  Shakopea 
Limettone.  This  rook  is  known  to  enter  the  county  fVom  Olmsted, 
along  the  north  branch  of  the  Middle  Fork  of  the  Zumbro.  For  a 
distance  of  about  2}  miles  into  the  county  is  found  the  characteris- 
tic arrangement  of  bla^  surroanding  a  level  valley.  These  blufb 
are  nenally  Ampt  and  approach  much  nearer  to  the  north  river 
bank  than  to  the  bank  on  tiie  south.  In  several  places  in  the  bloflb 
the  St.  Peter  Sandstone  was  actually  observed.  So  that,  though  no 
Shakopee  rock  was  actually  seen  within  the  limits  of  the  county, 
the  conclusion  is  a  safe  one  that  it  does  actually  form  the  floor  of 
the  valley  designated  on  the  accompanying  map. 

Surrounding  this  valley  Is  the  bluffy  outcrop  of  the  St,  Peter 
Sandstone.  The  strncture  of  the  bluflb  gives  a  sure  indication  of 
its  presence  Besides,  as  noted  above,  the  rock  was  actually  seen 
in  several  places.  It  was  sometimes  thrown  out  in  digging  wells, 
and  occasionally  appeared  at  the  side  or  in  the  bed  of  the  road.  It 
preserved  its  characteristic  lithological  character  of  a  white,  fiiable 
sandstone,  growing  reddish  and  attaining  more  consistency  when 
e:q>oeed  to  the  air. 

Ilie  remaining  exposures  of  rock  along  this  stream  are  Trenton 
1/itMttone.  In  descending  the  stream  everything  is  covered  by 
drift  until  we  reach  the  vicinity  of  Eagie  Valley  Hills,  section  15, 
of  the  township  of  Concord.  Near  here  a  rock,  in  rather  thin  layers, 
is  quarried.  The  quarries  are  on  the  surface,  and  no  good  expoeare 
of  the  rock  is  foand.  It  is,  however,  without  doubt,  Trenton  stone. 
Two  miles  farther  down  the  stream  is  a  quarry  on  the  south  bank, 
at  the  village  of  Concord,  (N.  W.  corner  of  sec.  2S.)  Here  is  a 
pr«tty  good  exposure  with  the  rook  as  follows,  beginning  above : 
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4  ft.  blMA  loMD  and  reddish  day. 

Si  ft.  rabble  stone. 

8  ft.  of  dolomltlc  rock,  yellow,  witb  fine  reddish  tines ;  Isf  era  broken  2-4 

In.  thick. 
8  ft.  of  blaleh  stone,  less  doloitiUo,  In  eren  beda  1-S  ft.  thick. 
1  ft.  or  blalsh  atone,  not  dolomltlc  in  thin  layers. 
SI  ft.  of  heavy  U;era  ofblnisli  atone,  not  dolomltlc. 

17  ft.  total  exposure. 

B«low  this  ie  a.  compact  limestoDa,  not  well  expoMd.  It  is  not 
dolomitio  and  is  good  for  burning. 

At  the  sawmill  near  the  middle  of  sec.  17,  of  Hilton,  the  road 
passes  around  an  expoaare  of  rock.  Here  are  about  10  feet  of  shaly 
limestone  and  blue  clay.  A  fine  specimen  of  Receptacuiitu  lay  in 
the  wheel-track  of  the  road,  and  had  been  considerably  marred. 
Uany  other  incomplete  specimens  were  found. 

An  eighth  of  a  mile  below  this  saw  mill,  (still  in  sec.  1 7  of  Hilton,) 
Is  an  irr^ular  bluff  on  the  south  side  of  the  stream.  It  is  concealed 
bydebris,  bushes,  etc.,  and  not  very  accessible.  The  following  meas- 
nrementfl  and  observations  were  obtained  with  as  much  accuracy  as 
ctn^Qmstances  would  admit.     They  are  taken  ftom  above : 

10  ft.  otTellowlah  limestone  In  thin  layers. 
.    1  ft.  of  compact  alnmlnons  layers  In  2  or  8  layers. 
IB  ft.  of  shale,  limestone  and  blue  clay  In  alternate  layers,  nanally  thin. 

Below,  passing  under  the  debris  and  probably  occupying  the 
present  river-bed  is  a  thick  stratum  of  compact  limestone,  with  a 
depth  of  upwards  of  20  feet.  ReceptaeulUea  are  abundant  in  the 
rock. 

An  might  be  anticipated  from  the  structure  of  the  rook,  living 
springe  are  abundant  along  these  blufib.  One  very  fine  one,  the 
size  of  one's  arm,  ponrs  out  from  the  rock  just  above  the  sawmill,  at 
a  distance  of  20  feet  above  the  water  of  the  stream.  Here  these 
springs  are  almost  equal  in  numbers  in  blufi^  facing  norUi  or  aoutb, 
betraying  the  absence  of  dip  at  this  point  in  either  of  those  direc- 
tions. 

Other  small  exposures  of  Trenton  rock  were  ^een  in  the  road  in 
several  plsvea  within  the  Trenton  area  as  marked  on  the  accompa- 
nying map,  as  at  sections  19  and  80  of  Milton  township,  and  in 
sectiona  12, 18  and  14  of  Hantonrille.  The  lower  parts  of  the  ex- 
posures at  Mantorville  and  Wasloja  are,  in  all  probability,  Tren- 
ton, but  as  it  is  impracticable  to  tell  wbero  this  rock  b^ins,  and 
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tbe  rock  abov«  ceases,  these  exposures  will  be  desoribed  under  the 
Galena.  Tbe  Trenton  oan  alao  be  traced  into  this  connty  from 
Olmsted,  in  sec.  14,  Caniateo. 

The  Gc^ena  Hmerione  is  found  oropping  ont  along  the  Sooth 
Branch  of  the  Middle  Fork  of  the  Zombro,  or  the  Hant(»Tllle 
stream.  In  descending  this  stream  no  rock  1b  found  ontit  In  sec. 
14,  and  the  first  important  qnarry  is  that  of  Thomas  Arnold,  on  the 
north  bank  of  the  stream  in  sec.  IS  of  Waaioja.  At  the  top  of  the 
exposed  wall  is  a  layer  of  fi  feet  of  rabble  stone.  Below  thlB  are 
SO  feet  of  dolomitic  sparry  stone,  yellow  when  weathered,  blue 
within.  It  ia  in  evenly  bedded  layers,  6  in.  to  8  ft.  thick.  It  works 
smoothly  and  is  soft,  without  flint.  Near  the  bottom  tbe  rock  was 
gray  when  weathered. 

A  few  rods  below  this,  on  the  same  aide  of  the  stream,  are  tbe 
lime  kilns  of  James  Panl,  two  in  number.  This  is  in  tbe  village  of 
Wasioja,  in  sec.  18.  Tlie  rock,  of  which  he  has  8  or  10  ft.  exposed 
close  by,  is  yellow  and  in  Ain,  rather  irregnlar  fragments.  It  is 
in  all  probability  Galena.  Hr,  Panl  obtains  IVom  this  a  lime  of  a 
light  yellow  color.  He  bnma  about  840  bbU.  per  year,  ft>r  which 
he  obtains  tl.OO  per  barrel.  He  uses  for  this  86  cords  of  wood  for 
which  he  pays  $4.00  per  cord.  Mr.  Paul  praises  his  lime  highly, 
and  it  is  acknowledged  on  all  hands  to  be  good  for  laying  stone. 
It  is,  however,  generally  said  to  be  alow  in  slacking  and  not  strong. 

Blake's  Mill  is  on  the  eastern  edge  of  sec.  18  of  Wasloja.  'At 
this  place  is  an  exposure  of  about  80  ft.  of  rock  where  materials 
have  been  obtained  for  the  mill  and  dam.  The  upper  5  ft.  are  of  bro- 
ken rubble  atone.  The  remunder  is  in  solid,  even  beds,  6  in.  to  8  ft. 
thick.  The  stone  is  a  limeetone,  yellow,  dolomitic,  compact,  coarse- 
grained. 

About  half  a  mile  above  Mantorville,  in  section  17  of  Mantorville 
township,  ia  a  natural  exposure  of  about  40  ft.  of  rook,  on  the  north 
bank.  The  upper  20  ft.  are  composed  of  a  compact  rock  in  thick 
beds,  yellow  in  color,  wearing  away  very  evenly  }by  weathering,  in 
a  castellated  manner.  Below  It  the  rock  wears  much  more  unevenly 
and  Is  grayish.  Between  the  two  lies  a  thin  soft  layer  which  was 
not  acceaaible.  It  wears  out  much  more  rapidly  than  the  other 
rocks.  It  is  probably  a  clay-shale.  About  20  yarda  from  this 
place  is  a  fine  apring,  always  flowing.  It  is  canaed  by  a  layer  of 
green  shale  lying  Juat  below  it. 

In  the  bed  of  the  stream,  Just  below  the  flrat  dam  at  Mantorville, 
sec.  20,  is  a  compact,  dark  limestone  in  thin  beds  and  not  dolomitic 

Jnst  below,  in  the  village  of  Mantorville,  are  the  qnarries  of  Chaa. 
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Ginsberg  «nd  of  Willson  and  Hook,  llie  seoUoiu  beie  were  des- 
cribed in  the  first  anoaal  retort,  pp.  99.  They  have  not  chsnged 
appreciably  in  that  time  and  the  sections  need  not  be  rqfieated. 
Jnst  below  Willson  and  Hook's  qnarry  is  th«t  of  Feter  Mantw. 
From  the  stone  in  Ginsbe^s  qosny,  his  Invwery,  bardby,  was 
made.  It  is  one  of  the  finest  bnildings  is  this  part  of  the  State. 
From  the  stone  in  the  other  qnarries  were  made,  the  beings  of  the 
Conrt  House,  Schoolhoase  and  Cook's  Hotel  in  Boeheater ;  the  pub- 
lic buildings  and  many  of  the  stores  at  Haatorrille ;  many  railroad 
bridges  along  the  Winona  ie  St.  Feter,  the  highway  bridge  at  Owa- 
tonna,  etc.    The  stone  is  especially  prized  for  the  ^foUowiog  reasMis : 

1.  It  is  evenly  bedded  and  can  begot  oat  in  good  shape. 

2.  There  ia  little  grit  or  flint  in  it  to  take  off  the  ec^  of  tools. 
It  therefore  works  easily. 

3.  It  hardens  after  exposure. 

4.  The  color  is  yellow  or  light  blae  and  is  pleasing. 

6.  There  is  little  iron  in  it  to  canse  discolored  spots.  Two  or 
three  aach  spots  are  seen  in  the  Conrt  Hoose  at  Hantorrille.  The 
iron  on  weathering  makes  a  rosty  blotch  on  the  sorfaoe  of  the  stone. 
These  fermgiaons  spots  can  be  easily  detected  befbrehand,  and  rook 
containing  them  stiould  not  be  osed  for  the  outside. 

Mantor's  qnarry  lies  on  both  sides  of  the  atreua.  That  on  the 
north  side  is  qnite  similar  in  rock  and  strata  to  that  of  Willson  and 
Hook,  described  by  Prof.  Winchell.  That  on  the  south  side  of  the 
stream,  opposite  and  a  little  below  the  other,  has  the  following  see- 
tion  taken  from  above : 

S  n.  of  loose  msterltl,  broken  rabble  etone. 
1  fL  light  7ellow  rock  In  layers  S  In.  thick. 
ti  fl.  of  yellow  dolomltlc  rock  In  thick  beds. 

i  ft.  of  shaly,  yellow  rock,  InclndlDg  a  layer  of  2  Inches  of  sn  oneemeDt* 
Ml  rather  flue  gr&vel,  contaiDin);  nameionB  blsck  qnartxlt«  pabbles. 
4   rt.  yellow  dolomltlc  rock,  In  thick  beds. 

12ft.  total  esposare. 

In  the  bed  of  the  race  at  the  second  dam  at  Hanlorville,  110 
rods  below  the  mill,  sec.  21,  ia  a  fossiliferous  green  shale. 

At  Boekton  Mills,  sec.  22,  Hantorville,  is  a  considerable  expo- 
sure. This  section  ia  given  at  p.  100,  in  the  First  Annnal  Report, 
under  the  head  of  '*  Section  at  Fettit's  Mill."  In  aecs.  14, 16,  21, 
22,  28,  occasional  exposures,  nsnally  slight,  were  seen. 

From  the  facts  stated  above,  as  well  as  those  stated  by  Frof. 
Winchell,  in  his  first  annual  report,  the  ooncluslon  has  been  drawn 


by  Google 


SnBTBT   or   MINNESOTA.  105 

that  the  Trenton  occupies  the  bed  of  the  stream  as  high  as  Wasioja, 
but  that  the  bluffs  are  capped  by  Galena.  Thia  is  the  explanation 
of  the  long  arm  of  blue  color  along  the  atream  on  the  accompany- 
ing map. 

Drift. — This  covers  nearly  the  whole  county.  Boulders  are  abund- 
ant and  sometimes  very  large.  Blue  clay  is  said  to  underlie  the 
whole  of  the  southern  and  western  part  of  the  county.  It  lies  at 
the  depth  of  10-^0  feet,  where  it  is  always  met  in  digging  wells. 
Logs  are  sometimes  found  in  it. 

On  the  railroad  betwee  n  sections  82  and  8S  of  Wasioja  the  water 
washed  out  a  ditch  to  a  considerable  depth  so  that  th«  followtog 
section  could  be  made : 

2  ft.  of  black  toun  above. 

6  ft.  of  jellow  sand;  clay  with  some  small  pebfalas  b«low. 
1  ft;,  to  bottom,  alternations  of  thtn  ferrnglnoDB  sandy  films  and  black  or 
yellowish  sandy  clay. 

1£  n.  total. 

In  the  bottom  of  the  ditch  was.a  bluish  quartzite  bolder,  15  in. 
across,  and  6  in.  thick,  worn  off  smoothly  on  one  side  by  glacial 
action.    The  smooth  side  was  polished,  but  scratched. 

At  the  crossing  of  the  railroad  over  the  stream  a  similar  section, 
15  feet  thick,  was  fonnd.  It  was  similar  to  the  above  except  that 
the  bottom  clay  was  dark  blue  and  without  the  ferruginous  flims. 
In  this  clay  were  numerous  drift-pebbles ;  among  others  a  piece  of 
G-alena  limestone. 

The  boulders  are  numerous  and  usually  granitic,  syenitic  or 
quartzoBe  in  character.  In  the  railroad  cuttings  in  Wasioja  town- 
ship, some  ferruginous  concretions  of  small  size  and  much  decayed, 
many  fVi^ments  of  Galena  limestone  and  a  solitary  piece  of'argillite 
were  found.  Careful  search  was  made  for  traces  of  the  Maquokcta 
shales  bat  they  were  not  found. 

Brick  are  made  by  Wm.  Gutherless  at  Dodge  Center.  He  makes 
200,000  peryear.  They  take  75  cords  of  wood  at  $2.75  per  cord. 
The  yellow  or  noshed  clay  is  emploj'ed.  Mr.  Gutherless  puts  in 
about  one-third  sand  which  keeps  the  brick  fh>m  checking  and 
warping.     The  bed  of  clay  is  worked  for  a  thickness  of  3  or  4  feet. 

Hiree  miles  west  of  Dodge  Center,  Mr.  Taylor  made  222,000 
brick  last  year.    They  are  ftom  the  same  clay.     In  a  brick  building 
which  had  been  standing  barely  a  year,  quite  a  number  of  these 
brick  had  begun  to  crumble. 
14 
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G.  F.  Bhodes,  of  Kasaon,  makes  brick  from  a  reddish  waalied 
clay  obtalnod  fVom  a  bank  in  the  vUlage  of  Mantorrille.  He  makes 
aboat  600,000  brick  per  year.  A  kiln  oontaina  120,000  and  takes 
40  cords  of  wood  at  a  cost  of  $4.00  pet  cord.  The  brick  sell  at 
t7.00  per  thousand.  Xo  sand  is  pat  in  the  clay,  and  the  brick  are 
machine  pressed.  The  brick  are  tender,  like  others  made  from 
washed  c)ay,  except  when  the  bum  is  exactly  right. 

The  day  in  the  bed  used  by  Mr.  Bhodes  varies  in  Che  amount  pf 
alumina.  From  the  richest  clay  be  has  made  a  batch  of  drain  tiles, 
lliey  are  tough  and  have  the  characteristic  color  of  such  tiles.  He 
makes  three  sisM  which  he  sella  as  follows :  , 

2  Inch  bore  at ti6  00  per  thoasaud. 

S  inch  bore  at 17  50  per  tlionsanil. 

4  tacbboreat '. 80  00  per  thousand. 

Id  sec.  17  of  Milton  Township,  Jacob  Baumgartner  has  a  kiln  in 
which  he  occasionally  burns  lime.  I  was  unable  to  see  either  lime 
or  quarry,  but  the  former  is  said  to  be  whitish  and  the  stone  is  evi- 
dently Trenton  Limestone. 

In  sec.  10  of  Milton  Township,  N.  Irish  has  a  kiln  in  which  he 
burns  lime.  The  stone  is  a  bed  of  Travertine,  light,  porous  aud 
soft,  apparently  3  or  4  feet  thick.  The  bed  is  at  the  base  of  a  small 
knoll  and  seems  to  have  been  deposited  by  a  spring  now  running 
over  the  bed,  though  Mr.  Irish  claims  that  this  spring  now  produces 
soft  water.  I  was  unable  to  ascertain  the  extent  of  the  bed.  One 
hundred  and  forty  barrels  of  lime  are  burnt  in  one  kiln,  which  takes 
6  cords  of  wood,  at  $1.50  per  cord.  The  lime  sells  at  $1.00  per 
barrel  at  the  kiln.  Thirteen  kilns  a  year  are  burned.  The  lime  is 
very  white  and  quick. 
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STEELE   COUNTY. 


.   W.    HABantOTOM. 


f^aUion  and  tize.  This  couot;  lies  in  the  second  tier  of  coan- 
tiea  fh>m  the  Iowa  lioe.  It  lies  next  west  of  Dodge  count;,  being 
the  fourth  in  number  west  fh>m  the  Miseisaippi  river.  It  has  the 
form  of  a  rectangle,  and  is  bonnded  on  the  south  by  Fi-ecborn,  on 
the  west  bj  Waseca,  and  on  the  north  by  Kice  coonties. 

The  name,  position  and  size  of  the  townships  are  as  follows.  The 
flgares  were  obtained  from  the  offlce  of  the  State  Auditor.  Hon.  0. 
F.  Whitcomb,  with  some  additions  ttom  the  offlce  of  the  connty 
register: 

PMttion  and  Area  of  the  T^nonBhtpa. 


Name. 

T. 

B. 

Acres  A  HoQdredtlis. 

105 
IOC 
107 

loa 

105 
106 
lOT 
108 
108 
106 
106 
107 
108 

19 
IB 
19 
1» 
SO 
20 
20 

ao 

20 
21 
31 
91 
21 

23,821.88 
22,864.98 

22,801.48 
28,983.  IB 
28,001.47 
23,912.83 
11.446.00 

3a,80fi.78 
38,005.80 
32,798.25 
23.83«.»9 

The  total  number  of  acres  of  land  are  seen  to  be  278,465.89.  In 
addition  to  these  there  are  about  426.66  acres  of  lake  in  Blooming 
Prairie;  676.88  in  Havanna;  182.80  acres  in  Berlin;  144.46  in 
Meriden ;  601.79  in  Deerfield.     The  total   lake  area  in  the  county 
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Ib  thns  made  2,085.51  acres.     Adding  this  to  the  acres  of  land,  we 
have  275,488.98  aa  the  total  acreage  in  the  county. 

Svrface. 

This  county  is  quite  level,  and  is  covered  heavily  by  drift.  As 
will  be  seen  the  rock  appears  at  tbe  aurface  only  along  the  Straight 
River,  near  its  exit  fi'otn  the  county.  Grassy  swales  are  common 
and  characteristic  of  the  swampa,  eapecially  in  Lemond  township. 
Gravelly  knoles  are  quite  common  in  tbe  most  of  the  county,  eape- 
cially  in  the  sonthern  part.  They  are  short  and  steep  in  the  Bontb 
part  of  Somerset  and  the  adjoining  parts  of  Summit  and  Blooming 
Prairie.  A  long  straight  ridge  with  many  boulders  runs  nearly  on 
tbe  township  line  between  Aurora  and  Somerset.  The  soathem 
part  of  the  county  is  called  tbe  Wilderness  aud  is  not  thickly  settled. 
The  level  of  tbe  Milwaukee  and  St.  Paul  Railroad  has  been  already 
pablished.  The  writer  has  been  unable  to  get  access  to  that  of  the 
Winona  and  St.  Peter  Railroad. 

The  following  notes  were  taken  from  the  Seld-notes  and  plats  of 
the  government  survey  in  Steele  county,  access  to  which  was  oblig- 
ingly given  me  by  the  County  Register.  The  surveys  were  made 
in  1854. 

Blooming  Prairie,  (105,  19,)  was  covered  by  tJiickets  and  low 
scrub  for  the  most  part.  Marshes  were  numerous  and  there  were 
two  small  lakes  in  the  northern  part  of  the  township.  Magnetic 
variation,  8°  10'  to  9o  45'. 

.^urpra. — (106,  19.)  This  township  much  resembled  the  last; 
thickets  and  scrub  over  the  most  it  and  numerous  marshes,  some  of 
them  quite  large.     Magnetic  variation,  7^  45'  to  9°  45'. 

HavanfM. — (107,19.)  This  township  contains  the  mt^or  part  of 
Rice  Lake.  It  is  for  the  most  part  brushy  or  wooded,  but  the  aonth- 
weetem  part  is  prairie.  Marshes  are  numerous  but  not  large.  Mt^[- 
netic  variation,  7°  44'  to  9°  25'. 

Merton. — (108, 19.)  This  township  was  found  to  be  wooded  on 
the  south  side  and  in  the  northwest  corner.  The  remainder  was 
prairie.  A  large  marsh  was  located  in  sections  23  and  24,  and 
many  smaller  ones  were  scattered  over  the  county.  Magnetic  va> 
riation,  7°  37'  to  9"  28'. 

Summit,  (105,  20)  was  wooded  in  tbe  eastern  half,  prairie  in  the 
western.  A  large  branchhig  marsh  is  located  along  the  streams, 
and  there  are  a  few  isolated  marshes.  A  stream  from  the  soniA 
loses  itself  in  the  southwest  comer  of  section  20.  MagneUo  ruia- 
tion  9'  18' to  10O28'. 
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Sonteraet  (106,  20)  had  Beveral  sectiona  of  prslrj«  in  the  north- 
east corner,  and  the  portion  of  the  township  lying  west  of  the 
Straight  Biver  was  prairie;  otherwise  it  was  wooded.  The  marshes 
plattttd  are  few  and  not  large.     Magnetic  variation,  9°  13'  to  10O45'. 

Otaatonna,  (107,  20.)  A  band  of  woods,  2-5  miles  wide,  crosses 
the  township  accompanying  the  Straight  Kiver,  and  lying  on  its 
eastern  bank  The  remainder  is  prairie.  The  banks  of  the  stream 
were  blnffy.  Magnetic  variation,  9°  10'  to  10°  45'.  The  site  of  the 
city  of  Owatonna  was  already  in  part  claimed  when  the  survey  was 
made  (1654.) 

Clinton  FaUf  (south  half  of  108,  20)  was  mostly  wooded,  though 
a  wedge  of  prairie  lay  between  the  Straight  River  and  Ccane  Creek. 
There  was  also  a  little  prairie  on  the  eastern  border.  There  was  a 
long  mareb  platted  in  sections  26  and  27.  Magnetic  variation, 
90  10-— lO"  SO'. 

Medford. — (north  half  of  108, 20.)  This  township  is  prairie,  ex- 
cept for  a  wooded  strip  2-4  miles  wide,  east  of  the  river.  The 
banks  of  the  stream  are  rather  bluffy.  The  claims  of  Sanburn,  in 
section  16,  Collings  and  JohnsOD,  in  9,  and  Wright,  in  section  5, 
were  already  made.    Magnetic  variation,  8°  35'  to  10°  30'. 

Berlin,  (105,  21,)  was  wooded  through  the  center  of  the  town- 
ship ;  the  remainder  was  for  the  most  part  prairie.  The  plats  indi- 
cate marshes  along  the  streams,  and  some  other  scattered  marshy 
spots.  Near  the  center  lie  Looigana  and  Beaver  lakes,  and  in  the 
Boathwestern  part  a  pond.  Beaver  Lake  is  now  said  to  be  deep 
and  clear,  and  to  contain  only  soft  water.  This  item,  and  much 
other  valuable  information  concerning  this  county,  the  writer  owes 
to  Rev.  G.  C.  Tanner,  superintendent  of  schools  for  the  county. 
Magnetic  variation,  8°  45'  to  10°  84'. 

Ltmond. — (106,  21.)  The  northwest  part  was  woody  and  marshy, 
and  there  are  besides  two  oi'  three  isolated  groves  of  small  extent. 
An  extensive  marsh  crosses  the  north  end  of  the  township,  Mag- 
netic variation,  10°  00'  to  11°  18'. 

Meriden. — (107,21.)  This  township  was  nearly  all  prairie,  a  little 
wood  being  found  north  of  Crane  Creek  and  also  a  small  amount  in 
the  sontbern  part.  The  land  along  the  creek  was  marshy.  On  the 
northern  boundary  a  small  lake  was  found.  Magnetic  variation, 
10°  22' to  11°  SC. 

DterjUld. — (108,21.)  A  lake  enters  from  the  south.  Another  of 
abont  S20  acres  is  platted  jaet  northeast  of  this,  and  near  It  is  a 
pond  of  abont  half  the  siee.  All  the  townahip  was  wooded  except 
the  northwest  corner,  which  was  prairie.     Extensive  marshes  were 
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platted  in  the  smtherD  And  western  part.     Magnetic  variation,  9" 
Sff  to  lio  40'. 

On  comparing  the  nu^oetic  variattona  given  above,  it  is  foand 
that  the  eztremeB  are  7°  87'  in  Merton,  and  11°  iff  in  Deerfield,  be- 
ing a  variation  of  inor«  than  4°  in  one  small  coonty. 

DrcUtwjge. 

This  county  is  well  provided  with  lakes,  as  may  be  seen  in  the 
preceding  notes.  Marshes  also  are  numerous.  These  are  due  to 
the  level  character  of  the  couutry,  and  to  the  very  alight  elevation 
of  one  part  above  another.  The  small  amount  of  the  elevation  is 
farther  shown  by  the  sluggishness  of  the  can'ents  in  the  various 
streams.  The  course  of  the  Straight  river  shows  that  what  eleva- 
tion there  is  in  the  county,  its  increase  occurs  as  we  travel  south- 
ward. But,  although  the  county  ia  very  nearly  level  and  has  little 
change  in  elevation  within  itself,  its  elevation  with  reference  to  the 
rest  of  the  State  is  considerable.  This  is  shown  by  the  fact  that 
two  streams  orign  in  ate  here,  viz. :  the  Straight  river,  in  the  southern 
part  of  the  county,  and  a  branch  of  the  Zumbro  in  Rice  Lake.  It 
Is  worthy  of  remark  here,  though  it  was  mentioned  in  the  report  on 
Dodge  county,  that  Rice  Lake  has  a  natural  outlet  into  the  Straight 
river  as  well  as  into  the  Zumbro. 

The  small  amount  of  fall  of  the  streams  limits  the  mill  privileges 
in  this  county.  The  mills  are  found  only  on  the  Straight  River,  at 
Owatonna,  and  north. 

The  City  Mills  at  Owatonna,  Drought  &  WUitson,  owners.  Tbey 
have  7  feet  head  of  water,  and  Uiree  run  of  stone.  It  is  a  cuatom 
mill,  but  does  a  little  (louring  business. 

Clinton  Mills  are  at  Clinton  Falls,  Sherman  &  Winship,  owners. 
They  have  10  feet  head  of  water,  and  three  run  of  stone.  It  is  a 
.  custom  and  flouring  mill. 

Medford  Mills  are  at  Medford,  White,  Beynon  &  Co.,  owners. 
They  have  10  feet  of  head  of  water  and  4  run  of  stone.  They  do 
only  a  floai-ing  business. 

There  is  ^aid  to  be  an  available  water-power,  unimproved,  at  Lin- 
densmitfa's  between  Owatonna  and  Clinton  Falls. 

Timber. 

The  time  spent  in  this  county  was  not  long  enough  to  make  out 
a  list  of  the  woody  plants  at  aU  approaching  oompleteuess.  The 
following  were  noted ; 
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BkMwood.    ITUia  Amarieana,  L.) 

Smooth  Sniotch.    iShv$  glabra.  L.) 

WUd  Grape.    ( FUU.) 

Vlr^Dia  Creeper.    (Ampeloptlt  quiaquefoUa.  Wcftx  ) 

New  Jersey  Tea.    {Ceanathu*  Amtrieanua.   £.) 

SagKr  Haple.    [Acer  taeeharinam.  Wang.) 

miverj  Haple.    {A.  dattcarptim.  Shr.) 

Red  or  Swamp  Hsple.     iAcer  rvbrum.  Ii.) 

Box-elder.    (Iftgntndo  aetroida.  JKmcA.) 

False  ladlgo.    {Amorpha/httieota.  L.) 

Locust.    QBoHnia  PKttdaeada.  L.)    CnttlvUed. 

Wild  Yellow  or  Red  Plum.    {Frunua  Amerleana.  XanhM.) 

ClienT-    (J^nM.) 

Red  B«spb«ri7.    {Bvbtuttrigonu.  Miehx.) 

Blackberr*.    {S.vUloiu*.  AU.) 

Crab.    {Ffrtu  arlntt(foUa.  L.j 

Dogwood.    Gormtt  pmtie*lata.  L'Hwr.) 

Woltberry.    {BvmpkoriearpM  oceidtMallt.  B.Br.) 

Ash.     [WoxfntM.] 

Slippery  Elm.    {JTlmru ftdva.  Miehx.) 

WhlteElm.    (IT.  Aaurieana.    L. pi.  Olajit.) 

Bnttemnt.    iJuglaiu  cinerea.  L. ) 

WalDQt.    (Jvatatu  nigra.  L.) 

Hickory.    (Carya.) 

Bur  Oak.    i<iiierau»  macroearpa.  JAcAx.) 

Black  Oak.    {Quereut  coeetnea,  Wang,  var  Uneloria,  Bartram.) 

Wild  Hazel-nut.    (^Corylut  Americana.  Walt.) 

IioU'WOod.     iOUrya  Vlrginiea.   WiUd.) 

America  Aspun.    (Populut  tremutowUi.  JReAx.) 

CottODWdod.    (P.  ntonOifera.  AU.) 

Largetoothed  Aspen.    [P.  grandtientata.  Mehx.) 

BalmorGllead.    (P.  baltaM^era.  L.    Var.  eandlean*.  AU.)    Cnltlrated. 

Oeology. 

The  heaTinees  of  the  drift  over  this  connty  effectaalt;  covers  all 
tiie  rook.  The  slight  fall  of  the  river  enables  it  to  uncover  bnt  little 
ttiuB  covered  op.  The  only  exposure  of  rock  in  the  county  is  at 
Lindensmith's,  about  two  miles  below,  and  this  exposure  is  bnt  a 
slight  one. 

The  rock  is  Trmion  Limestone,  and  is  first  met  at  John  Abbotts 
qn&iry,  in  section  83,  of  Clinton  Falls.  It  is  in  the  bed  and  on  the 
low  banks  of  the  Straight  River.  The  exposure  at  the  time  vis- 
ited extended  only  about  4  feet  above  the  surface  of  the  water. 
The  rock  is  in  horizontal  layers,  2-6  inches  thick.  It  is  blae  on 
freeh  fraotare,  yellow  when  weathered,  compact,  sparry,  and  oon- 
t^ns  many  minute  fragments  of  bine  shale,  like  the  corresponding 
rock  at  Minnei^lis. 
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Just  below,  on  section  28,  ia  Liadenamith's  quarry.  The  lock  is 
in  thicker  layers  than  in  Abbot's  quarry.  The  following  section 
was  seen  in  one  place,  beginning  above : 

2  feet  loam . 

2  fset  blue  cla;  and  llmestoiie  Id  thin  layers. 

4  (bet— to  water's  enTftce — compact  bine  llmestooe,  in  tbtn  layers. 

The  rock  is  like  that  in  Abbott's  quarry.  Near  by  was  another 
section  ae  follows : 

Si  (t.  black  and  red  loam. 

8    ft.  bard  yellow  clay. 

T   ft.  blaeetone  Id  layers  2--fi  Inches  thick,  eztendhig  to  surface  of  w<ter. 

Below  this  there  is  no  more  rock  until  the  county  line  is  passed. 
At  Wolcott  Mills,  about  1}  miles  in  Rice  county,  blue  Trenton 
limestone  has  been  quarried  in  the  bed  of  the  river. 

No  fossils  were  found  in  the  rock.  This  stone  is  used  for  Bag- 
ging and  other  purposes  at  Owatonna,  and  is  considered  a  good 
stone. 

Some  evidence  of  the  existence  of  a  Cretaoaotts  area  in  the  State 
was  found.  On  the  southeast  quarter  of  section  26,  of  Deerfleld, 
on  the  farm  of  Aug.  Ho&taiann,  coal  has  been  found  in  sinking  a 
well.  Dr.  G.  A.  Roesbach  tells  the  writer  that  they  went  through 
25  feet  of  black-blue  clay,  in  the  under  part  of  which  were  fragments 
of  coal.  After  that  they  passed  through  gravel  in  which  also  were 
coal  fragments.  At  the  depth  of  63  or  64  feet  rock  was  struck,  the 
drill  showed  it  to  be  black  slate  with  pieces  of  coal  imbedded  in  it. 
Although  no  specimens  of  the  coal  were  seen  by  the  writer  the  de- 
scription given  would  answer  for  Cretaceous  lignite.  When  the 
matter  is  fbrther  explored  by  capitalists  which  will,  in  probability, 
soon  happen,  all  doubt  aa  to  the  geological  horizon  of  the  rock  will 
be  cleared  up.  Meantime  the  evidence  f^om  the  geology  of  adjoin- 
ing coauties,  aa  well  as  the  nature  of  the  rock  itself,  justi&es  us  in 
calling  the  rock  Cretaceous.  Just  west  of  Owatonna  another  farmer 
is  said  to  have  struck  coal  also,  though  the  writer  was  unable  to  get 
any  further  information  on  the  matter. 

The  Drift  is  here,  aa  already  mentioned,  very  heavy.  Sectione 
of  it  were  seen  at  several  places.  A  gravel-knoll  cnt  tlirongh  at 
Owatonna  showed  one  foot  of  black  loam  on  the  top,  then  four  feet 
of  yellow,  sandy  clay,  then  seven  feet  of  assorted  sand  and  gravel. 
Other  sections  along  the  railroads  showed .  essentially  tiie  same 
arrangement.  Among  the  gravel-pebbles,  fragments  of  argillite 
were  oommon. 
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Ttie  Owatonna  mineral  springe  should  l>e  mentioned.  Ttiey  ue 
nine  in  number,  and  are  located  aboat  one  and  onebair  miles  north- 
east of  the  dt;.  They  lie  along  Haple  Creek,  at  the  base  ot  a  low 
olayey  blnff.  Of  the  fiye  seen  by  the  writer,  four  deposited  iioa. 
The  water  of  the  fifth  bad  a  decidedly  blnlsh  tint.  Fonntain  spring 
was  put  down  22  feet  and  now  flows  ont  IVeely,  raising  the  water 
abont  five  feet  above  the  surface.  The  others  are  natural  aprii^s. 
They  are  all  undoubtedly  due  to  the  clay-floor  underlying  the  loose 
materials  of  Uie  drift.  Tbe  taste  of  the  water  in  the  five  visited 
by  me  was  slightly  mineral.  The  analysis  of  the  water,  publisbed 
by  the  Owatonna  Mineral  Springs  Company  is  appended.  To 
wUdi  of  the  springs  this  analysis  belonged  oonld  not  be  ascer- 
tained: 

In  one  gallon,  or  3S1  cubic  inches,  tbero  are : 

Chloride  of  Sodlam 1880  grains. 

Snlphate  of  Sodium SSSe      " 

Bicarbonate  of  Sodiom 1.8S9S      '< 

Bicarbonate  of  Calclam 18.19M       " 

Bicarbonate  of  MagDSSlam  6.3920      " 

Bicarbonate  of  Protoxide  of  Iron A160      " 

Alamlns 2800      " 

SDlca 1.1200      " 

Organic  Hatter atrace. 

Total tt.e»0  grains. 

Cornell  Brothers,  at  Owatonna,  nanufaotare  stoneware.  The 
clay  employed  is  a  fine,  rich,  plastic,  blue  clay,  and  is  at  present 
obtained  from  Eldora,  Hardin  connty,  Iowa.  This  bed  of  clay  is 
being  exhausted,  and  its  quality  is  deteriorating.  .  This  has  deter- 
mined  the  firm  to  try  a  gray  clay  found  about  one  mile  east  of 
Owatonna.  This  is  the  same  layer  of  olay  which  crops  out  at  the 
mineral  springs  near  the  city.  It  has  been  fonnd  to  work  well. 
Excellent  fire-brick  is  made  ftvm  this  clay.  ThiB  firm  has  Just 
started  in  business.  They  make  aboat  1,000  gallons  a  week  in 
Jars,  jugs,  &c. 

Dr.  E.  N.  Morehouse  makes  brick  from  a  bluish,  yellow,  washed 
clay,  near  Owatonna.  He  puts  in  the  clay  about  one-third  sand. 
He  makes  225,000  bricks  a  year,  for  which  be  charges  tS.OO  to 
$12.00  per  Uionsand,  according  to  quality.  He  uses  60  cords  of 
wood  for  every  100,000  of  bricks.  The  wood  costs  $3.00  per  cord 
at  the  place  of  cnttii^c.  The  bricks  ate,  like  all  of  those  made  from 
15 
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the  waabed  clay,  not  flrst-claos.  Dr.  Morehouse  has  experimented 
on  mabing  unglazed  red  ware  from  his  clay,  with  fair  reaolts. 

Odell  and  Cornell  also  make  bricba  near  Owatonna.  Brioks  are 
also  made  on  the  farm  of  Mr.  Skinner,  near  Blooming  Prairie. 

An  artesian  well  has  been  subacribed  for  at  Owatonna,  and  will 
probably  soon  be  sunk.  It  moat  obtain  results  of  great  value  for 
the  Geological  Survey. 
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TOFOGR^PHY. 


The  lists  of  railroad  elevstioDS  giren  in  the  flrat  annnal  report 
carried  a  net  work  of  lerela  over  the  moat  of  the  inhabited  portion 
of  the  State.  They  demonatrate  the  uearly  level  condition  of  the 
general  anrfaoe  of  the  State.  The  changea  of  level  are,  in  that 
portion  through  which  railroad  lines  have  been  mn,  of  the  nature 
of  broad  awells  in  the  substmctare,  and  indicate  the  changes  in  the 
geological  formations,  that  bring  on  a  aeries  of  hard  and  very  en- 
dnring  rocks,  or  a  thickness  of  more  erostble  layers.  Thus  the 
Upper  Devonian,  in  the  soaUiern  tier  of  conntiea,  is  characterized 
by  a  considerable  elevation  above  the  formations  that  nnderUe  it. 
"nie  level  surface  that  characterzes  the  Cretaceous  in  St«ele  and  Dodge 
oonoties,  aa  well  as  in  maoh  of  the  western  part  of  the  State,  is  at- 
tributable to  the  e9bot  of  that  formatioii  in  toning  down,  and  con- 
cealing, the  irregolarities  in  the  old  Devonian  and  Silnriao  surfaces. 
Thaa  there  subsists  a  very  intimate  relation  ttetween  the  topo> 
graphy  and  the  geology  in  the  various  parts  of  the  State.  The 
illustrations  that  have  already  been  given  in  the  report  on  the 
geology  of  flllmore  county,  are  atill  more  striking  proofs  that  the 
topography  of  a  country  ie  that  which  gives  the  first  reaponse  to 
the  enquiring  geol<^st  when  locating  the  geological  bonndariea. 
For  thia  reason  it  is  highly  desirable  that  all  linea  of  railroad  snr- 
vey,  which  have  been  run  in  the  State,  should  be  made  tributary  to 
tills  end.  It  matters  but  little  whether  the  railroads  for  which  such 
surveys  were  intended  were  ever  constructed.  All  that  is  needed 
is  tiie  comparaUve  hights  of  the  points  along  a  known  line.  The 
undulations  of  the  surface  are  very  significant  to  the  geologist. 

The  following  lists  are  given  as  a  further  contribution  to  Uils 
subject.  They  have  been  furnished  by  tbe  engineers  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railroad,  and  refer  the  points  named  to 
the  level  of  the  ocean.  They  paas  through  some  of  the  principal 
cities  and  tbe  wealthiest  counties  of  the  State. 
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RAILROAD  ELEVATIONS. 


THE  CHICA(JO,  MILWAUKEE  AMD  ST.  PAUL  R.  E. 

From  th»  Secorda,  by  Sobert  Angst. 

IOWA  AHD  ttammeor^  divuhhi. 

[Jfot*. — The  trusk  Is  designated  to  all  cases,  when  not  otherwise  me 
Honed.] 


State  Line.  Ljle I,0W.« 

Bom  Creek,  (Onule) 1,085.41 

Bose  Creek,  (Bottom) l,06t.08 

Dobln'8  Creek,  (OradeJ l.OM.TS 

IhJbtn's  Creek,  (Bottom) 1,071.M 

T  at  Austin  Jancllon. . .  1,094  W 

Anstln,  (Station) 1,0&7.M 

Wolf  Creek,  (Grade) l,IOe.O< 

Woir  Creek,  (Bottom) 1,076.06 

Cedar  RWer,  (Orade) I.IOOJIO 

Cedar  BiTH,  rBottdm) l,0aOM 

Bamsay,  (Crossings.  U.  B.  K.) I.IU.U 

IndlSD  Creek,  (Grade) 1,110.08 

Indian  Creek,  (Bottom) l.OM.H 

Lansing 1,1M.06 

Ingbam'a  Creek,  (Qrade) I.ISO.W 

Ingham's  Creek,  (Bottom) '. 1.107 .Se 

Top  or  swell,  KB.  i  Sec.  S8,  ndolpho,  (Cnt  Si  feet) 1,14S.S6 

Swell,  half  a  mile  Bonth  of  HadUoD,  (Cat  U  f^t) l.US.se 

Madison 1,1S0.06 

Topof  dWide  71  miles  N.  of  Madison,  (Nataral  Sarface) 1,149  jiO 

Top  of  dWide  7i  miles  N.  of  Madison,  (Qrade) 1,146.00 

Blooming  Fnlrfe,  (Depot) l,ISfi.7< 

One-half  mile  8.  E.  of  Aurora,  (Bottom  of  marsli) 1,106.56 

One-half  mile  B.  B.  of  Aurora,  (Grade) 1,114,56 

Aurora  Station.    Sec.  17,  Aurora  Township 1,150.66 

Havana.    8.  W-isec.  81 1,118,88 

Top  of  divide  between  Bavana  an^Owatonna.    Sec  24,  (Grade 

and  natural  surface) 1,141.06 

Winona  and  St  Feter  Crossing.    Owatonna 1,041.66 

Owatonna,  (Depot) 1,04LH 
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H^le  CrMk,  (Orade) 

Htplfl  Creek,  (Bottom) 

Clinton  DlTide.    SecUon  91,  i  mile  Soath  of  roftd-croB8los>  (cut 

Sftet} • 

Medtord 

8tnl£lit  River,  (Grade) 

atnlgbt  River,  (Bottom) 

Divide  In  Wolcott.    S.  ff.  ieeo,  18,  (Nrtnrrt  Borfcoo) 

Divide  In  Wolcott.    8.  W.  j  sec.  19,  (Oradej 

Virlbaolt 

CinnoD  River,  (Grade) 

Cannon  River,  (Bottom) 

Divide  In  Cannon  City  Township.    N.  E.  t  sec.  H,  (Natural 

snrhce) 

Divide  In  Cannon  City  Tomishlp.    N.  E.  ^  aec  SI,  (Grade) 

Bottom  of  swamp,  Ave  milea  N.  of  Tarlbaalt 

Five  mllea  N.  of  Farlbaalt,  (Grade) 

Divide,  S.  W.^Bec.  81.    Bldgawatec,  (Natural  aar&ce) 

Divide,  8.  W.  Jaec.  81.    Brldgewater,  (Grade) 

Wolf  Creek,  (Grade) 

WoU  Creek,  (Bottom) 

Dandas.    Depot 

Spring  Creek,  If  miles  B.  W.  of  Northfleld,  (Grade) 

Spring  Creek,  ij  mllea  S.  W.  of  Northfleld,  (Bottom) 

Heath  Creek,  (Grade) 

Heath  Creek,  (Bottom) 

Northfleld.    Depot 

8.  end  of  Platean,  a  ma.  N.  of  Northfleld,  (Nat.  sar.)')  oTp^  . 
8.  end  of  Flatean,  3  ms.  N.  of  Northfield,  (Grade)....  {"  S'^ 
N.  end  of  Platean,  8  ma.  N.  of  Northfleld,  (Nat.  snr.) . .  lo£& 

N.  end  of  PUteao,  S  ms.  N,  of  Northfleld,  (Grade) )  £  ^ 

Foot  of  slope,  near  Chab  Creek,  (Grade  and  nat.  anr. ) 

Foot  of  slope,  5  miles  ITom  Nortiifleld,  (Natarol  Snrface) 

Foot  of  slope,  G  miles  from  Northfleld,  (Grade) 

uastle  Book  Depot 

Divide,  dec.  18,  Castle  Rock  Tp.,  (Natural  Surface) 

Divide,  sec.  IS,  Castle  Rock  Tp.,  (Grade) 

Divide,  one  mile  soath  of  Fannlngton,  (Natural  Snrfkce) 

Divide,  one  mile  south  of  Farmlngton,  (Grade) 

Farmlngton 

Fanolngtou,  CrosatDg  B.AD.  R.  R 

TermUHon  River  Crossing,  [Bottom) 

TermillioD  River  Crossing,  (Grade.)    Rolling  snr&ce  to— 

Rosemont  Depot.    Rolling  anrfoce  to — 

Weatcott  Station 

8t.  PoalJnnctlon,  (at  Hendota) 

CtoaalDg  of  the  8t.  Paul  &  Sioux  City  R.  R.,  Ueodoto. 

Hendota  Jonclion 

Crossing  of  the  Uinesota  River.  Fort  SnelUng 

Croaslng  of  the  Minnesota  River,  (Bottom) 

Fort  SnelUng  Station 

Hlnnehaha  Station 

HlanehaliB  Creek  (grade) 

Uinnehoba  Creek  (bottom) 

Mlaaeapolls  Depot .'.■■• 
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MiGrtgoT  DlvMon. 


State  Line,  nett  Le  Roy,  Hower  canntf  [NA.  Sdf.  and  Orade). 

LeLoy  Depot 

Divide,  section  >8,  I^Koy,  (Nataral  Snrf&ce) 

Creek  21  miles  west  of  Le  Roy  (arade) 

Creek,  SJ  miles  west  of  Le  Roy  (Bottom) 

Creefe,  S|  miles  west  of  Le  Roy  (Grade) 

Creek,  3)  miles  west  of  LeRoy  (Bottom) 

Taopt,  fforiDarly  Bel levne)  section  16,  LodI  (Grade) 

Divide,  i  mile  west  of  TaopI  section  '.7  (Natural  Sarftice) 

Divide,  \  mile  west  of  T  to  pi  sec  1 1  on  17  (Grade) 

Adams,  (Grade) 

Creek,  J  mile  west  of  Adamt,  (Grade) 

Creek,  i  mile  west  of  Adams,  (Bottom) 

Little  Cedai  river  crosstog  fOrade) 

Little  Cedar  river  crossinKjBottom) ; 

Divide,  j  mile  west  of  the  Little  Cedar  Qlfttnral  SurAice) 

Divide,  I  mile  west  of  tbe  Little  Cedar  (Grade} 

Rose  Creek  Station 

Rose  Creek  Crossing,  (Grade) 

Rose  Creek  CrosslDg.  (Bottom) 


Biver  DixMon. 


Low  water  at  St.  Paol 

Grade  of  tlie  L.  S.  &  M.  R.  R.,  St.  PanI,  (near  the  old  ware 

bouse  oD  the  trestle  work) 

Dayton's  Blaff,  St.  Paal,  (Orade  of  R.  R.) 

Newport  Station 

Hastings  Depot,  (Junction  H.  ft  D.  R.  R.) 

fitter 

Red  Wing 

Frontenac 

Lake  City 

Reed's  Landing 

Wabastia 

Kellogg 

Weaver ■ 

HtoQelska ■ ' 

Minnesota  City 

CroBslog  of  the  Winona  *  St.  Peter  R.  B.  CSt.  Peter  Janctlon] 

Winona 

Homer 

La  Mollle 

Kchmond .'.... 

Dakota 

Dresbacb 

La  Crescent  lime  kiln,  N.  side  of  Houaton  connty  (Grade) 
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Btutingg  and  Dakota  B.  B. 


Histlngs.  jQDctlon  with  tbe  Hirer  DivlBlnn  H11.  &  St.  F.  R  R. 
Bd^e  of  prairie  3  mllea  W.  of  Hutlngs,  Sec,  S.Uarsban,  (Orade 

ftndN»t.  Surf.) 

Thence  slightly  rolllag  surface,  or  aei,T\y  level,  I 
Klne  HDd  a  half  miles  W.  of  Hastings,  (QradeJ  .... 
KIne  and  a  half  miles  W.  of  Hastings,  fNat.  Snr.) 
Ad  bum 


Sec.  S7.  Bmpire.    Change  of  grade,  (Nat.  Snr.) 

Sec.  37,  Bmpire.    Change  of  grade,  (Grade) 

Farmlngton,  Crossing  of  the  I.  and  H.  Division 

FalrOeld,  (Lakevllle) 

Z6i  nUes  trom  Hastings,  (Nat.  Snrfftce) 

26}  mllea  rrom  Hastings,  (Grade) 

i  mlleG,  of  Prior  Lake  Station,  (Natnral  Snrfkce) 

I  mlleB.  of  Prior  Lake  Station,  (Grade) 

Prior  Lake  Station 

Prior  Lake,  [SoTftwe  ot  water) 

Prior  Lake  Crossing,  (Bottom) 

CM  i  mile  W.  of  Prior  Lake  Crossing,  (Nat.  Sor&ce) 

Cat  i  mile  W.  of  Prior  Lake  Crqpslng,  (Grade) 

Cots  miles  W.  of  Prior  Lake  Station,  (Nat.  Snrlace) 

Cuts  miles  W.  of  Prior  Lake  Station,  (Grade) 

Smiles  W.  of  Prior  Lake  Station,  (Nat.  Snrfbce) 

Smiles  W.  of  Prior  Lake  SUtion,  (Grade) 

Sbakopee,  Crossing  of  the  Sloni  City  R.  R 

Shakopee,  Crossing  of  the  Minnesota  Rirer,  (Bottom] 

Shakopee,  Crossing  of  the  Minnesota  River,  (Low  water). . 

Shakopee,  Crossing  of  the  Minnesota  Klver,  (High  water). . 
[Extreme  ranee  of  water,  37.1  (bet.] 

Shakopee,  Crossing  of  the  Minnesota  Blver,  (Grade) 

Chssba  depot 

Cbaska,  Crossing  of  the  Minneapolis  and  St.  Lonls  R.  R... 

Carver  depot 

Carver;  Crossing  of  highway  i  m.  W.  of  depot,  (Ravine,  Bot- 
tom oO 

Carver,  Crossing  of  highway  i  m.  W.  of  Depot,  (Grade) 

Dablgren,  (Grade) 

Dahlgren  Station,  (Nat.  Surface). 

Divide  im.  W.  of  Dahlgren  Station,  (Nat.  Snrnice) 

Divided  m.  W.  of  Dahlgren,  [Grade] 

Carver  Creek  crossing,  (Bottom) 

Carver  Creek  crossing,  (Grade) 

Benton  Station,  Divide,  (Natnral  Snrfhce). 

Benton  Station,  Divide,  (Grade)....   

Divide!  ra.  W.  ofBonngard's  Crossing,  (Nat.  SnrltKe) 

Divide  1  m.  W.  of  Bonngard's  Crossing,  (Grade) 

Tonng  America 

Tiger  Lake,  Sec.  18.  (Snrface  of  water) 

Divide  81  miles  W.  of  Tonng  America;  i  m.  E.  of  Connty  Line, 
(Nat.  Snrfcce) 

DIvideSims.W.  of  Tonng  America;  im.E.  of  Co.  Line,  (Grade) 

Bnff&lo  Creek  Crossing,  (Bottom] 

Bnffhlo  Creek  Crossing,  (Orade) 

Divide  imlle  E.  of  Glencoe,  (Nat.  Sorfhce) 

Divide  i  mlleE.  of  Oiencoe,  (Grade) 

Olencoe  Depot 
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Hasting  and  Dakota  R.  R.  west  of  Qlencoe,  aa  snrreyed  In  1871  b7  F.  A. 
Kimball,  commenclug  on  the  range  line  between  SO  and  81,  at  Roand 
Orove,  elgbteen  mtlea  weat  of  Qlencoe.*    From  J.  T.  Dodge. 


Olencoe  Depot.    Station  2, 4U. 60. 

Nearl;  level  to 

Station,  8,407 .. 

8,460 

"  8,600 

"  8,810 

"        -8,560 

"  8,670 

8,S8« 

"  8,600 .•■ 

"      8,6as 

"  8,646 

"  8,B66 

"  8,680 

"  8,698 

■'  8,710 

"  8,726 

"  8,780 

*'  8,840 A. 

8,866 

•<  8,880 


4,100.. 


4,800.. 
4,8»0.. 
4,400.. 
4,600.. 
4,600.. 
'4,610.. 
4,668.. 
4,706.. 
4,730.. 
4,740.. 
4,762.. 
4,774.. 


(Undnlattons  6-10  (bet.) 


4,802 (B.  Fork  of  Bearer  Creek)... 

4,820 

4,860 

4,870 

4,940 

4,980  (W.  Fork  of  Beaver  Creek) . . 

4,993 

6,080 

6,100 

5,140 IdN.  B.  i  Sec  26,  116-86... 

6,160 

S,I66 

6.170 


5,180.. 


rH  nur);  In  ■  dn>  «<nt  cotirM. 
I  ill  mllai  north  ot  tha  HlUDMOta 
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Above 
theOcekn. 

Feet. 
1,067.00 
1,078.00 
1,066.00 

l,0U.00 
1,04».00 

1,0SS.00 
1,016.00 
1,066.00 
1,041.00 

1,081-.00 

(UDdaUUonb  of  16  ftet.) 

6,420  (Sec,  18-18,  R 
CUnd 
s,uo 

olatlona.) 

(UDdnlatlons  between  1,086  uid  1,061.) 

<•    sjSo!;!:"";""::;;:""!-;!;:!::;;"::;;:;";:::: 

1,081.00 
1,089.00 
1,086.00 
1,088.00 

l|08S.O0 

"    eioao;!;!;:!!;;:;;!"!! """"''""!!'"! "!!."!" 

6,028  (H»wk  Creek) 

1,007.00 
1,009.00 
1,010.00 
989.00 
1,008.00 
1,01S.00 

1,018.00 

"    Jiie:::::::::::::"::::::::::";::::::::::::;:::::: 

1,010.00 
1,018.00 
1,004.00 

"    sMo;'^^;!"!*;j!;;:i:!!;:;!:;i"!^^::;^i::^;   "; 

"    6 «o!!!!" ;!!!!!" "!V"!"!!:"!:;::j::!!:!:;!;' 

1,021.00 

nTDdnlfttlng  6-10  Aet.) 

"    «'m6::;::;;:;""I!! "!"!!"!" "!!"":;;;;"*;!" 

iwJ;* 

1,000.00 

l,001.0( 

-    «;9io!;!!'"!!:"!"":;;i;"!"!!!;j!!;!;!";";!!" 

6,ft88  (B.  40-41,  Sec. 
6  990. .  . 

16 
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SWtioD,  7,070 

"  T,090 

"  7,1*9 

"  7,160  (CblppflwaBlMr) '. 

"  7,154 

7,880 

"  7,830 

"  7,860 

7,870 

"  T,8»0 

"  7,408 

"  7,406 

•"  7,416 

"  7,428 

"  7,488 

"  7,490 .■ 

"  7,690 

"       7,ao« 

7,630 

7,646 

"  7,690 

"  7,790 

7,860 

"  7,910 

•'  B,080 

"        8,089  (Poniin«  de  Terra  Rtrer) 

8,060 

•'  8,120 

8,840 

"  8,810 

"  8,870 

"  8,890 

"  8,4*0 

*'         8,480 

"         8,600 

**  8J»0 

8,680 

"  8,840 

"  8,700 

"  8,800 

"  8,860 

«  8,880 

8,980 

"  8,970 

"  8,994-6 

8,998-9,000 

9,008.  (Creek) 

9.008 

9.0(0 

••  9,060,  (S«0.  18,181.46) 

"  9,100 

"  9,110 

"        9,140 

(UndnUtloDB,  10- IS  feat.} 

"         9,170 

"        9,190 

"         9,S00,  (OppMlie  foot  of  Big  Stone  Lake,  li  ms.  SB-oflt) 
Big  Stope  L»ke,  oppoelte  8u.  9  JH6 
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REPOBT  ON  THE  GENEEAX  MUSEUM. 


CONTAINING  THE  COLLECTIONS  OF  THE  GEOLOGICAL 
AND  NATURAL  HISTOBT  SDBVET  FOB  1676. 


BT  N.  H.  WINCHELL.  CUBATOR. 


The  Hnsenm  of  the  St&te  UniverBlty,  at  Hiime&polia,  is  designed 
to  exemplify  to  the  people  of  the  Stale  the  nataral  resoaroea  of  the 
State  of  MinneBota,  so  fat  as  the  same  are  covered  by  the  investi- 
i^ationa  ordered  by  the  law  creating  a  geological  and  natural  history 
inrrey.  It  is  also  designed  to  afford  to  the  stadents  who  may 
avail  themselves  of  the  ioatniction  oflbred  by  the  University,  the 
means  of  illaBtration  needed  in  the  study  of  the  Natural  Sciences. 
Id  addition  to  the  collections  directly  made  by  the  survey,  the  law 
orders  a  system  of  exchanging  with  other  institutions  with  a  view 
of  so  augmenting  the  number  of  specimens  on  exhibition  as  to  com- 
prise finally  a  tolerably  complete  series  of  the  diflbrent  species  and 
objects  of  interest  and  curiosity  that  are  afforded  by  the  Nataral 
Sciences. 

Prior  to  the  commencement  of  the  Geological  and  Natural  His- 
tory survey,  there  was  a  naolens  of  a  museum  already  in  existenoe 
in  the  University.  This  comprised  a  variety  of  objects,  many  f^on 
the  State  of  Minnesota,  and  others  from  foreign  localities.  The 
oolleetions  that  have  acoamnlated  since  the  survey  began  have  been 
withheld  necessarily  from  exhibition  owing  to  the  lack  of  suitable 
room  with  proper  cases  and  ftamitnre  for  their  exhibition  and  pre- 
servation. Daring  tbe  past  year,  however,  the  new  University 
bnilding  having  been  sabstantially  completed,  room  has  been  set 
aside  for  the  museam,  and  a  set  of  cases  are  rapidly  approaching 
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completion,  snitftble  for  the  reception  of  some,  if  not  all,  of  the  ool- 
lectiona  that  belong  to  the  mnsenm. 

The  mammikls  that  were  collected  in  the  Black  Hills,  mentioned 
in  the  last  statement  on  the  condition  of  the  ronseam,  have  been 
monnted  by  Prof.  H.  x.  Ward,  of  Rochester,  New  York,  and  are 
only  awaiting  the  arrangement  of  the  room  to  be  set  up  in  the  Unl- 
versity.  They  comprise  antelope,  male  and  female,  deer  with  yodng, 
elk,  elk  head,  badger,  grizzly  bear  with  yonng,  and  weasel.  Tbe 
moose  which  was  secured  last  winter  has  also  been  monnted  by 
Frof.  Ward,  and  for  the  same  reason  is  not  on  exhibition.  It  la 
kindly  kept  in  store  by  Prof.  Ward  till  onr  rooms  are  ready.  This 
fine  specimen  was  killed  in  December,  1874,  by  Peter  Toang, 
("  Wild  Pete,")  in  tbe  east  part  of  Otter  Tail  connty,  on  the  norUi 
end  of  Parker's  Prairie,  after  having  been  pursued  about  fire  miles. 
He  was  aeen  aboat  a  mile  away,  coming  toward  the  hunter,  <hi  a 
trot,  and  passed  within  six  rods  of  him.  The  first  shot  put  a  ball 
through  his  throat,  but  it  required  four  or  five  more  to  bring  bim 
down.  He  was  billed  as  freight  tQ  St.  Paul,  after  the  entrails  were 
removed,  with  a  weight  of  590  pounds.  His  flesh  and  bones,  with- 
out the  neck  and  lower  leg-bones,  weighed  165  pounds.  The  spe 
cimen,  as  monnted,  ia  pronounced  one  of  rare  size  and  perfection. 
In  procuring  and  caring  for  this  moose,  before  he  was  sent  to  Prof. 
Ward,  Messrs.  Wm.  A.  Vau  Slyke  and  Merrill  Byder,  both  of  St. 
Paul,  rendered  mach  assistance. 

In  August  the  generosity  of  a  few  citizens  of  Minneapolis  aided 
tbe  Board  of  Regents  to  make  the  purchase  of  a  fine  set  of  Prof. 
Ward's  casts.  These  are  in  plaster  of  paris,  and  are  of  life  size, 
and  will  give  the  rooms  assigned  to  the  Museum  a  very  attractive 
appearance.    Tbe  contributors  to  this  f^nd  were  the  following  gen- 


Jndge  S.  B.  Jones 900  00 

Gov.  J.  S.  Flllfbnrj IM  OO 

Hon.  L.  Butler UO  00 

Dr.  H.  H.  KlmbaU. 10  OO 

B.  J.  HendeDliaU. 10  00 

Hon.E.  H.  Wilson 10  00 

Hon.  K.  B.  Lsngdon so  00 

Hon.  H.  T.  Wsllea M  00 

8.  C.  Gale,  Bsq at  00 

Chute  Brothers 10  OO 

Judge  lease  Atwater U  00 

B.  B.  Story COO 

Jonathan  Chase ; 100  00 
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Antbonr  KeUj S  00 

W711UUI  BlUon J 5  00 

TbonutaLowi? ^B  00 

Bon.  A.  H.  Beld 2ff  00 

Hon.  Puis  QlbBOD  U  00 

Thfl  ftall  cost  of  the  Mt  was  $1,500.    It  embraces  the  following 
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LIST  OF  WABB'S  CASTS  OF  FOSSILS  IN  THE 
UNITEE8ITY  MUSEUM. 


VERTEBBATA. 
HAHIUJJA. 

[NoTX.— The  noBibera  prefixed  are  thoH  of  Prof.  Ward's  CkUlogne.} 

a.    Homd , Eogia  Carem,  BelglDni. 

Pl«l8tooea«. 
4.    Homa •' GnadtloDpe. 

Modem  ConcretlooATT  Limestone. 
4.  (C.L.)  Haaopltheciu  Peuteltcl.     Woffner Flkerml,  Greece 

Upper  Miocene. 
7.  (C.  L.)  Mscbslrodofl  cnUrldeae.     Oho. Ptkerml,  Greece. 

Dp  per  Miocene. 
11.    Hynns  eztmla.     Wagner Pikermi,  Greece. 

Pleistocene. 
IS,    AmphlcfOD  m^Jor.    Larttt SkoMns,  8.  Fnknce. 

Miocene  Tertlsij. 
IS.    TTrBoa  spelMos.    BJum,  (skall.) Cave  of  QsllerBenth.  Bsrarla. 

Qaatemarj. 
IT.    TJrSDa  spelnns.    £Ium,  {palrof  nLolftra).CaTeofGallenreQtb,  BaTarta. 

Qnatercary. 
18.    Ursns apelnni.  Blwm.   (canine tootb.) . .Cave of Gallenrenth, Bavaria. 

Qnaternary. 
18.    aoloepelnns.      QoW. Cave  of  Qallenrenth,  Bavaria. 

Qoartemary. 
30.    Trogoiittierinm  Cnrlerl.    FUch Oa tend,  England. 

Pliocene  Tertiary. 
SI.    Caatoroldes  OhloanHla.    FoiUr...- Clyde,  K.T. 

Pleistocene. 
it.    Megattaerinm  Carleri.    Dum Bnenoa  Ayrea,  8.  A. 

Pampean  Formation. 


by  Google 


8UBTBT   OF  KIMNB80TA.  127 

M.    Hegath«ilDiii  CuTlerl.    JMmn.  (tooth.) BoenoB  Ajres,  B.  A. 

PletstOMDe. 
Si.    HegitoQjx  JeAroonll.    Marian Handerton,  Ky. 

Pleistocene. 
86.    Hegtlonyz  Jeflbraonll.    Harlan Cbv«,  W*st  Virgin U. 

Pleistocene. 

86.  OljptodoD  trpns.    Ifodat Psmpeu  Deposit,  Bnnnos  Ajres. 

Pleistocene. 
41.'  Qlyptodon  retlcalatDS.     Owen.  (caadKl  Armor.) Bnenos  Arres. 

Pleistocene. 
U.    OljptodOD  clarlpes.     Oueit.  (redaced.) Bnenos  Ay  res. 

Pleistocene. 
H.    Boottaerlnm  caTlfrons.    LtUy Ft.  Olbson,  Indian  Territory. 

Pleistocene. 
M.    Bootbetom  bombltrona.    L«idf Blg-boue  Lick,  Ey. 

Plelnocene. 

87.  Oreodon  Calbertsonll.    Ltidf Haarklses  Terres,  Netk 

Miocene  Tertiary. 
B».    Anoplotherlnm  commuie.     Om> Montmatre,  Pari*. 

Eocene  Gypsnm. 
M.    Anoplotheriom  commnne.     Cw>.  (right  fbreli)ot)..Hotttn)atre,  FuU. 

Socene  Tertiary. 
CI.    Anoplotherloro  comranne.    Cite,  (left  hlndfo'ot) . .  .Hontnuttre,  Paris. 

Eocene  Tertiary. 
M.    Cbffiropotamas  Parlslensls.    Aym.  (sknll) Hontmatre,  Parts. 

Kocene  Tertiary.  * 

71.    Anthracotherlnm  magnnm.     Ow AnTergne,  France. 

Miocene  TerUary. 
73.    Lophfochaems  Bpleadens St.  Albans,  France. 

Miocene  Tertlsiy. 
78.    Hlppofayns  Slvalensls.    Falcaiul  Oavt Sewallk  Hills,  Indls. 

Miocene  Tertiary. 

78.  Hlppopotamna  m^or.     Cue.  (right  tusk.) 

79.  Hlppopotamns  mqjor.     Cue.  (left  hlndfbot] Anrergne,  France. 

Pliocene  Tertiary- 

80.  Eqnns  namadlcDS.    FOle-  and  Oavt Sewallk  Hills,  India. 

Miocene  Tertiary. 


87.    Anohltberlnm  Antellaneiue.    ffera St.  Albaa,  Fiance. 

TTpper  Miocene. 
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S9.    UdnoceTM  iriMrrhlQiu.    A(c.  and  Oaut. BtwaUkHlUs,  Ind. 


90.    Btklnocecos  p&belodlcnB.    Ale.  and  Oavt. Sewftllk  Hills,  Id4I^. 

Miocene  TerUarj. 
96.    BhtnoceroB  pleuroceroB,  (lower  J«w) Qwmmt,  Frwce. 

Hloceae  TertUry.  '    ' 

99.    Rhinoceros  HerkU.    £attp Stelntaelm,  Wlrtemberg. 

Hlocene  Tertiary . 
100.    Rblnoceroe  IncleivDs.     Cue.,  (apper  iDcisor) ■  ■  Steinbelm,  Qer. 

Hloceae  Tertiary. 

105.  Taplroa  ATeraeasls.     OroUandJob Anvergne,  Central  France. 

Pliocene  Tertiary. 

108.  Taplms  AremenBli.     OroiM.  and  Job Avveiv&e,  France. 

Floolne. 

IM.    LopblodoQ  Firlelenee.    €fwv Paris,  France. 

Boc«De  Tertiary. 

106,  FUolophns  Tulplcepi.     Own England. 

Ifondon  Cli^  (Kooene.) 

lot.    Palnotheribm  craMDin.     Cue • Hontnutrtia,  Pails. 

Sooene  Oypaom. 

109.  Fslnotberlom  craesam.    Ow Hontarartre,  Paris. 

■ocene  G  jpanm. 
111.    Patootberlnm  craaaom.     Oae.,  [left  bind  fbot) ParU,  France. 

Bocene  TnrtUiy. 
IIS.    DlnoUierlnm  glgautmini.    Xaup Bppelsbelm,  Rblne  TaUey. 

Miocene  Tertiary. 

118.  DlnoCherlom  levlna,  (apper  Jaw,  leftramos) St.  Albane,  Franc*. 

Miocene  Tertiary. 

119.  Dlnotherlam  leTlns,  (npperjaw) St.  Albans,  France. 

Miocene  Tertiary. 
IH.    Dlnotlierlam  glgantanm.    Smtp St.  Jean  le  Vienx,  France. 

Miocene  Tertiary. 
ISt.    Blepliaa  primigenlos.    Blum Ltppe,  Pnuala. 

Pleistocene. 
ISS.    Elephaa  prlmlgentos.    ^filwn Dept.  of  Aln,  France. 

Fleletooene. 
186.    Blepltas  Intermedloe,  (molar.) RlTer  Saona,  France. 

Pleistocene. 
ISr.    Blephaa  Intermedlue,  (molar.) St.  Oermatn,  France. 

Pleistocene. 
US.    mephaa  merldlonalla.    IfttU Basaea  Alpea,  France. 

PUocene  Tertiary. 
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Hi.    Bleplias  AmerlcuiiiB.    Dekaj/ Homer,  Cartland  ^o.,  K.  T. 

Pleistocene. 
14S.    Blepbu  AmerlcuiQs.    DeKdf. St.  CatbMlaeB,  C.  V. 

Plelatocene. 
ISO.    HutodoD  glsaoteoB.     Cm.  (laoUr) Big  Bone  Ltck,  K7. 

FlelBtoceoe. 
ICft.    MutodoD  loDglroBtita,    Kavf.  (molar) Lyons,  France. 

Uiocene  Tertiary. 
IW.    Haatodon  longl  roatrts.    faup.  (task  of  lower  Jaw)  •  • .  Lyons,  France. 

Miocene  Tertiary. 
171.    UaatodoD  glgantens.    CW St.  Catbarlnes,  C.  W. 

Pleistocene. 
176.    Zeoglodon cetoldea.    Owen,  (twoteetb) Clatbome,  Ala. 

Bocene  Tertiary. 
ITS.    Khlsoprton  Schlnzl,  (bead.) Central  France. 

Hlocene  Tertiary. 
179.    Balaenodon  glbbosns.    On.  (tympanic  bones) Snflblk,  Bnglaad. 

Pliocene  Tertiary. 
IBI.    Ulprotodon  Anstralis.    Omen Darling  Downs,  A ostralla. 

Pleistocene. 


Avas. 


184.    DIdos  ioeptos,  (bead) Hanrttloe. 

AllnTiDm. 
186.    iBplomls  mazlmas.    St.BU.  (egg) Madagascar. 

Pleistocene. 
1S6.    Apiomis  mazlmos.    St.  HU.  (metatarsalj Madagascar. 

Pleistocene. 
ISB.    Pal^teryz  Ingeos.     On.  (rlghtfbot) New  Zealand. 

Pleistocene. 
189.    Brontoaooam  glgantnm.    AtcA.  (tracks) NorHiampton,  Mass, 

UBS. 

19S.    Brontoxoonm  Sllllmaniain.    Hk.  (tracks] Utddletows,  Conn. 

Lias. 


BEPTILIA. 

196.    pDlemarcbas  glgaa.    Wc.  (track) Cblcopee  Falls,  Mass. 

Lias,  r  0 

U9.  (C.  L.)  Igaanodon  Hantellt.    Jbyer Isle  ofVlgU. 

Wealden. 
17 
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Sll.    lehthyoHanis  commitDia.    OoiHtb Ljnie-R^Fls.  BngUnd. 

LUa. 
311,    IchtlijOMariu  comnmiila.    Oo»fb,  (bead) B«rFow-on-(loftr,  Bug. 

Uu. 
318.    Icbthjounnu  communis.     Conj/b,  chead] Ljmv-BegU,  Sng. 

Liu. 
tU.    IctattvoMitnu  oommnnlB.    Goiqtb.  (paddle) Boll,  WIrtemtMTg. 

LlM. 

SIB.    IdittiTOflmiirai  pUtrodon,    Cottfb. I.7me-Bagia,  Bug, 

Lias. 
S30.    IchthroBanroa  tanatroatrlB.    Coayb Boll,  WlrtemlMrg, 

Lias. 
393.    IchUiyosftum  tennlroBtrla.    Gonfb Boll,  WlrUmberg. 

Lias. 
9>6.    PleeloBanini  dollchodelms.     Oomtb OUatonbarj,  Bng. 

Lias. 
1ST.    Pleslosannu  macrooephaliu.    Oonfb LTine-BegIs,  Eng. 

Lisa. 
SSI.    FUosMuns  braohrdelrus.     Owm.,  (paddle) Dorchestet,  Bn^. 

Upper  Oolite. 
SS8.    FlloaaiirDS  gnndlri.     Owtn,  (tootb) Dorcbesler,  Bug. 

Opper  Oolite. 
SS7.    Placodas  gigaa.    Agau Lalneck,  Bavaria. 

Unscbelkalk  (Trlaa.) 
S8B.    Placodna  glgaa.    Ago** Lalneck,  BaTaris. 

Hnscbeikalk  (Trias.) 
S41.    Pterodactylas  crasBlroatrls.    Gol^ Solenbofbn,  Bavaria. 

Upper  Oolite. 
341.    Pterodactjlns  rtiampbastlniiB.     Wagner Solenbofen,  Bavaria. 

Middle  Oolite. 
947.    CrocodllDB  biporoatas.    Cm.  (bead) Bewalik  mils,  India. 

Miocene  Tenlaiy. 
H9.    Crocodileimns  robnatoa D«pt.  ol  Ala,  France. 

Upper  Oolite. 
SSI.    AUgatoreUna  BeaamoDttl D«pt.  of  Aln,  France. 

Hlddle  OoUte. 
9S8.    Teleosaarna  HandelslobL    Bro*» Holamaden,  Wlrtemberg. 

Lias. 

315.    Teleoaannu  longlpea.    Bronn Boll,  WIrtemberg. 

*  Lias. 

S86.    Teleosanras CadonMiisls.    St.  BU.  (ventral scales). ...Caen,  France. 
Lower  Oolite. 
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S<9.    McMUMioB  HofftnuiDl.    XcHUeU HMstricht^  Holluid. 

Upper  Chalk. 
968.    HomtBoaurns  Ifulmlllul.    JCiyer K«Uielm,  BftTarla. 

Hiadle  Oolite. 
970.    SqiluBOsaDtiu  Utloepa.    JCegsr Kelhelm,  Bavaria. 

Middle  Oolite. 
>TT.    Sannnodati  iDolalTtts Dept.  of  Ain,  Fntiice. 

Middle  Oolite. 
9TB.    Dlcynodon  lacertlceps.    Owen Vort  Beanfort,  Cape  Colooj. 

Trla«. 
981.    Teatndo  liemlapherlca.    Letdjf Haaralaea  Terrea,  Mebraaka. 

Miocene  Tertiary. 
98S.    Fletuoaternon  OTatam.    Owsm Swanage,' EogUnd. 

Upper  Oolite. 
■S6.    Chelonemys  ovata,  (veotral  aorlkce.) Ctrln,  France. 

Middle  OoUte. 
987.    Cbelonemys  plana,  (rentral  anrOce.) drln,  France. 

Middle  OoUte. 
989.    E;dropelta  Meyerl.    lyOrb Clrlu,  France. 

Middle  Oolite. 
S9S.    LabTflnthodon  Jagerl.     Oimh Stnttgardt,  Wlrtemberg. 

Kenper  (TrUa.) 
297.    Andrlas  Schcnchaerl,  'Oohudi (KnlngeD,  SwltaeiUnd. 

Miocene  TertUry. 
9S8.    Andrlaa  Tscbndi.    Jbirer Bott,  Bblne  Tallej. 

Miocene  Tertiirr. 
99&.    (C.  L.)    Cbelrotherinm  Bartfal.    fatqi- Jena,  Germany. 

Lower  Triaa  (New  Bed  Sandatone.) 
999.    Bana  dllnrlana.    0oUf. f. Bonn,  BUne  Vallejr. 

Miocene  Tertiary. 
Stn.    Fterodaetyle  (restored.) Kent,  England. 

CtuOk. 
SOS     Megaloaaama,  (Tutored.) Ozbrdahlre,  etc,  England. 

OoUte. 
sot.    Ignanodon,  (restored.) Soasez  and  Kent,  England. 

Wealden. 
SOS.    Labyrintbodon,  (restored.) Cbeablr^  England. 

Trias. 
SOC.    Icthyoaanraa,  (restored.) Somersetshire,  etc.,  England. 

Lias. 
SOT.    Pleslosanms  macrocephalus.    Oo»j/b.  (restored.). ..Doraetsblre,  etc.. 

Lias.  England. 
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808.    Pleaiosanros  dollchodelruB.     Conyb.     (Rutored.)..>SomerBetabIra, 


S09.    Holoptfcliltu  noblliMlmDB.    Agatt Olashblnnle,  Scatland. 

Old  Bed  SkDdstone. 
818.    Cepbftlupla  Lyelli.    Jsau ForAnhlre,  Scotland. 

Old  Bed  Sandstone. 
SIS.    Lepldotiu  maxlmna.     Wagn Solenbof^D,  BararU. 

Upper  Oolite. 
816.    Lepldotna   oblonguB.    Jgam Solenbofen,  Bavaria. 

Hlddle  Oolite. 
SIT.    LepldotoB  minor.    Ago— lale  of  Portland,  England. 

Upper  Oolite. 
820.    UIcrodoD  (PycDodns)  elegans.    Agatt Eelbelm,  Bavaria. 

Upper  Oolite. 
8S1.    HlcTodOB  notabUlB.    JAinM Eel  helm,  Bavaria. 

Middle  Oolite. 
224.    OrrodoB  clronlaris.    Agatt : Solenboftn,  Bavaria. 

Upper  Oolite. 
818.    HeKalnroB  lepldotns.    Agatt Solenhoren,  Bavaria. 

Llthograpblc  Slate  (Upper  Oolite.) 
880.    Sgnatloa  auDtbodarma.    Praa* BlchsUt,  Bar. 

Upper  Oolite. 
831.    Thanmaa  allftr.    MunH Blcshtadt,  Bavaria. 

Middle  Oolite. 
BSD.    Carcharodon A lale  of  Malta. 

Miocene. 
886.    AcrodnB  nobillB.    Agau LTine-RaglB,  Bng. 

Llaa. 
888.    PlycoduB  decvrrenB.    Agatt Kent,  Edk. 

Cbidk. 
8t3.    HeBtnrnB  veiroGOBas.     Wagner ElcbBtadt,  Bavaria, 

Middle  Oolite. 
8U.    Icbtbyodorallte,  [dorsal  spine) Lyme-Begia,  Eng. 

Lias. 
847.    Holocentnun  pf gmam.    ^oti Monte  Boica,  Italr- 

Bocene  TerUary. 
1201.    CoproUte  of  Flab Kent,  Eng. 

iKiwer  duOk. 
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ARTICULATA. 

CBUSTACBA. 

8118.    Eooploclytea  SassexltDsls.    Mont,  (claw) Lewes,  England. 

Lower  Chalk.' 

8M.    Eryon  proplnqnaa.    Oermar Blchatadt,  Bavaria. 

Upper  Oollt«. 
S68.    Femphrx  Bnenril.    Jfcycr Crallahelm,  Wlrtemberg. 

Hnachelkalk  (Hlddl*  Trias.) 
86S.    Llmoloa  WalcMl.    Dfm Blchatadt,  Bavaria. 

Middle  Oolite. 
8«7.    Enrlpteros  lacQatris.    Harlan WlUlamsTnie,  N.  T. 

Waterilme  Qronp,  (Upp«r  Silurian.) 
868.    Earjpterns  lacnatrlB.    Sarlan WllUamsTtlle,  H.  T. 

Waterllme  Qronp,  (Upper  SIlDrian.] 
87>.    Pterygotaa  Angltcns.    Agatt Forftrahlre,  Scotland. 

Old  Bed  Sandstone. 
ST8.    Asaphns  glgas.   Dalm.  (restored  irom  nragraents.)..  Adams  Co.  Ohio. 

Lower  Silurian. 

874.    Asaphna  glgas.    Dalm Clod nnati,  Ohio. 

Lower  SUurian. 
880.    Aaaphns  expansns.    italm Hotala,  Sweden. 

Lower  Sllarlaa. 

883.  Aaapbas  tjTanniiB.    MurcK BUhop's  [Caatle,  Wales. 

Llandello  Flags.  (L.  8U.) 

884.  Asaphns  Barrandl.    Hall PlatteTille,  Wis. 

Trenton  UmealoDe,  (L.  Sllnrlan.) 
S8S.    Angelina  Sedgwickl.    llcCo^ Garth,  Wales. 

Lower  Silnrian. 
S90.    BnmastDs  BarrI easts.    JHuroA New  York. 

Niagara  Qroop. 
898.    Brontens  pianos.    Barr Berann,  Bohemia. 

Upper  SllDrlan. 
8M.    Calymene  Blnmenbachll.    Brongniart Dndley,  England. 

Upper  Stlnriau. 

895.  Caljmene  Blnmenbachll.    Bro*g Dndley,  England. 

Upp«T  8  Dorian. 

896.  Caljmene  senaria.    Cenrod ClactDoatl,  Ohio. 

Lower  Silnrian. 

897.  CaljmeDe  lavlceps.    Doitu Hotalsi  Sweden. 

Lower  SUnrtan. 
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898.    Ceniinu  plearezutbemiu.     ffrtan.    (partially  natored.) 

Iiower  SllnrUn. 
Sra.    C«raiinie  plenrexantlieiiiiu.    Qtmh Ottawa  Rlrer. 

Tranton  UmeatoDe. 
400.    Ghirnnu  clavlger.    Btfr WeMla,-Boli. 

Lower  SUnnaD. 
Ml.    CoDocephalaa  Snlserl.    SeMotk Olnatx,  Bobemla. 

Lower  Silurian. 
«a.    Cychaapto  Chryatyi.    am Waldron,  Ind 

Niagara  Qroap. 
40fi.    Dalmanla  callltelea.    Oreen Tork,  N.  T. 

Hamilton  Oroap. 
408.    Dalmanla  mlcrDraa.     Ore«» Schoharie  conn^,  N.  T. 

Lower  Helderberg. 
411.    Dalmanla  naantna.     Conrad Schoharie  coanty,  N.  T. 

Lower  Helderberg. 
414.    Dalmanla  selennraa.    Eaton Anbnm,  H.  T. 

Upper  Helderberg. 
4U[.    Dalmanla  soclalls.    Sarr Bohemia. 

Lower  SlloFlaD. 
417.    Dlndymene  Bobemlca.    Barr Bokycan,  Bohemia. 

Lower  SllaHan. 
481.    Harpas  iiDgDla.    .Barr Kronlepnu,  BohemU. 

Upper  Silurian. 
4SI.    Haipldea  Grlmml.    Barr Pralbram,  Bohemia. 

Lower  SQnrlaa. 
4)8.    HomalonotDB  delphlnocephalos.    Murck. Dudley,  England. 

Upper  Sllnrian. 
438.    Ltcbas  Boltonl.    ffreen Lockport,  H.  T. 

Niagara  Groap. 
4S».    Llchas  grasdla.    Mall,  (bead.) Schoharie  connty.N.r. 

Schoharie  Oilt,  (Derontan.) 
480.    LIchas  graodfa.    mil.  (pygidlnm  reveraed.) ....  Schoharie  Co.,  N.  T. 

Schoharie  Ocit,  (DeroDlan.J 

488.  OgygU  Baohil.    9oW Sonth  Walea. 

Lower  Sllnrian. 
48*.    Olenellns  Thompaonl.    .SoJI Georgia,  Vt. 

Qaebec  Groop,  (Lower  Sllnrian.) 
487.    Paradoxidea  Bohemtons.    Book QlneU  Bohemia. 

Lower  Silurian. 

489.  Pradoxldea  DarldlB.    Saltw St.  Davlde,  Walea. 

Lower  SllDrian. 
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U3.    PhfccopB  cephalotCB.     Corda TeUn,  Boh«ml». 

Upper  SllnzUn. 

IN8BCTA. 

461.    aMin««dinta.    Bai/at Solenhoftn,  B»». 

Utbograpblc  LlmestOM,  <Hiddle  OoliM.) 

ANHBLIDA. 

Ui.    TermotM  gigM.    Btv .'..AbU,  Piedmont. 

Hioceoe  TertlaiT' 
4H.    TentacnllMa  aioDgatUB.    Bail Schohuie  Co.  N.  T. 

Lower  Helderberg. 


MOLLUSCA. 


CEPHALOPODA. 

U6.    BeleiniilteB  Oweni.    Pron,  {guard) ChrtatlAn  Halford,  Bnsluid. 

TTpper  Oolite. 
MT.    Bfllemnltee  Ovrenl.    PraU ChrlstlMi  UalfOrd,  BngUod. 

Upper  Oolite, 
468.    Belemnltea  gigaateoB.    Scbioth Blmlngeii,  Wirt. 

Lias. 
181.    Belemoltes  acoarlDS.     SehUah Whltbr,  England 

Lias. 
462.    BelemolteB  laterallB.    Pfttf.  (gnanl.) YorkBhlre,  Bng. 

CretaceoDB. 
468.    BelotentbtB  BQbcoBtaU.    JHimK HolzmadeD,  Wirt. 

Lift". 

467.  Ammonites  annatuB.    Sou Charmonth,  Bng. 

Lias. 

468.  Ammonites  Aon.    Mvtut St.  Cassian,  Anstrls. 

Triaa. 
472.    Ammonites  Batesl.     Trtuk ShaBtaCo.,  CalitornU. 

Cretaceous. 
478.    Ammonites  bisnloataa.    Bng Bantenberg,  Brnnswlck.' 

Lower  Lias. 
478.    Ammonites  Blagdeni.    3o» Donetahlre,  EngUnd. 

Lower  Oolite, 
476.    Ammonites  Blrohll.    Sow Channoatb,  England. 

Lias. 
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4T7.    Ammonlt«s  Bech«l.    Sow Cbarmonth,  Biigluid. 

LlM. 

1TB.    Ammonlies  BroDgnlartl.    Sim r«OTU,  BdkImmI. 

Low«T  Oollta. 
464.    Ammonlles  contatns.    Sou CalvmdOB,  France. 

Mtd(U«  Oolite. 
485.    Ammooltea  cordAtM.    Sow CkItwIos.  Fmic« 

Hlddla  Oolite. 
487.    AmmoDlWa  coronatu.    Brvg TUl«n,  France, 

Middle  Oolite. 
490.    Ammonites  flnibrlatas.    Sov---* CliumoitUi,  England. 

Ulddle  Uu.                 , 
4ftl.    AmmoDltea  flmbrlatna.    Sou Cbarmonth,  Enc. 

Middle  Lias. 
4ft2.    Ammonites  glgae.    ZieUn Tonne,  France. 

Dppet  Oolite. 
495.    Ammonites  GollattiDB.     lyOrb Dlvee,  France 

Middle  Oolite. 
49T.    Ammonites  Henley  I.    Sow dutrmontli,  England. 

Lias. 
498.    Ammonites  Herreyl.    iSoto Wilts,  England. 

Middle  Oolite. 

600.  AmmoDltesbeierophyllas.    Soto. Rentllngen,  Wlrtembeig. 

Lias. 

601.  Ammonites  Hampbrlesianns.    Sou TeovU,  England. 

I^wer  Oolite. 
COS.    Ammonites Calradoe,  France. 

Middle  Oolite. 
SOB.    Ammonites  Intermptns.    Srvg St.  Florentin,  France. 

CretaceoQB. 
£04.    Ammonites  in terrnptns.    Park France. 

Gaolt  (Cretaceons). 
06.    Ammonites  J BSOD.    Bai* Cbristlan  Halfttrd,  Bng. 

Middle  Oolite. 
609.    Ammonites  llngnlArtu.     lyOrb Cslrados,  France. 

Lower  Oolite. 
611.    Ammonites  macrocepbalns.    ^shtoth Wlltehlre,  England. 

Middle  Oolite. 
616.    Ammonites  margarltatns.    JVhih Charmonth,  Eng. 

Lias. 

618.     Ammonites  Mllleslanns.    D'Orb Roneo,  France. 

Chalk. 
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KIB.    Ammonitea  modloluls.    Lvid Wittshlra,  EogUnd. 

Middle  OoliM. 
fisi,    Ammoiilt«B  obtudDB.    Sow j  ■■■■Cbscmotith,  Bnglmnd. 

Lower  Llaa. 
Mt.    Ammoiiltefl  per&mplns.    Mant Qermany. 

Chalk. 

625.    Ammonites  pUulcMtataa.    Sow-   Dorset,  England. 

•     Lias.  V 

5S7.    AmmoDltss  rarlcostatiu.    Ziet Clianuoiitli,  England. 

Ltifl. 
53V.    AmmoDltes  Rbotomagensls.    Brong Boaeo,  France. 

Chalk. 
681.    Ammonites  Mrpeatlnos.    SchiotA Boll,  Wirtembgrg. 

Lias. 
5S6.    Ammonites  Woollgari.    IbiU  ■■■.Sussex,  England. 

Chalk. 
687.    Ammenttes  Waallgari.    Mant Sussex,  England. 

(Enlarged  Arom  6S6.] 
668.    Ammonites  gigas.    ZUL    (BnUrged  from  (92.) Yonne,  France. 

Upper  Oolite. 
659.    Ancyloceraa  Andonll.    .AKler Clietroo,  France. 

Cretsceoos  Green  sand. 

640.  Ancyloceras  Emertci.    J/Orti Barreme,  France. 

Upper  Nsooomlan,  (Cretaceonsj 

641.  Ancyloceras  gigas.     Sow Attaetfleld,  Isle  of  Wlgbt. 

Cretaceous  Qreensand. 
548.    Ancyloceras  TatMrelll.    Attter Barreme,  France. 

Cretsceoos. 
546.    Bscnlltes  snceps.    Lam France. 

Chalk. 
647.    Ceratltes  nodoans.    Dt^an Lnner lite,  France. 

Hnschelkalk,  (Trias.) 
661.    Crloceras  blfUrcsUis.     ifHtnM Bentllngen,  Wlrtembeig, 

ilorasstc. 
65S.    Crloceras  DdtsUI.    £ev Escragnolles,  France. 

Keocomlan  (Cretaceous.) 
B68.    QonUtltes  expanans.     Vaimx Hanllos,  N.  T. 

OoBlatlte  limestone  (Devonian.) 
654.    GoDlatltes  Ixlon.    Mall Bockfbrd,  Ind. 

CarbonUterons. 
556.    Bamltea  att«Dnatns.    Sow. Folkestone,  Bogl and. 

Qanlt  (Cretaceons.) 
18 
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UT.     Hnmltea  AatlerlkntiB.    ifOrh Btrremsi  Pnnce. 

Heocomlui  (Crataceoiu.) 
Ad8.    HKmltes  (HNnnltaa)  cioctDS.)    lyOrh Bureme,  France. 

Upper  Neoconuui  (CntaceouB.) 
fits.    ScnptaitcB  iTuilt.    P^to* Bamme,  France. 

Lower  OFeeofland. 
6U.    Scaphltee  compreaaos.    JtSin Hftldem,  WestphalU. 

(Jbalb. 
SS6.    Tozoceru  obllqiuttDm.    IfOrh EKracnolles,  France. 

OreensiDd  {Cretaceous.) 
667.    Tnrrllltea  coBtatns.    Lam Bonen,  France. 

Chalk  Harl  (Lower  Cretaceou.) 
6S9.    Naatllna  bldorsatoa.    Schloth BroDB wick,  Germany. 

Muachelkalk  (Trlaa.} 
B78.    Naatilaa  Neocomensts.    I/Orb BscrannolIeB,  France. 

Neocomlan  (Creiaceons.) 
674.    HaatUvs  paendo-elegans.    ffOrb Boneo,  France. 

Cbftlk. 
676.    NantlloB  aemlatrlataa.    tyOrh ••CbarmottUi,  Bog.' 

Ltaa. 

618.    NantUiu  -         CbarmoaUi,  Bng. 

HMdle  LUb. 
879.    NanUliu Kentacky. 

CarbonlferoDa  1 
680,    LltDltea  aodatofl.    Oownd UtddlerUle,  N.  T. 

Black  Blver  llmeatone,  (L.  811.) 
682.    Dlacttes  ornatoa.    .Sail Hanllns,  N.  T. 

Oontatlte  llmeBtone,  (DeTonlui.) 
686.    Orthoceras  ampllcameratam.    Sail HlddlevlUe,  N.  T. 

Trenton  Limestone,  (Lower  SUarlan.) 

686.  Ortfaoceras  crebmm,    Sam Etfcl,  Bblne  Tallejr. 

Devonian. 

687.  OrthocerM  Ineqaale.    Barr Botowitz,  Bobemla. 

Upper  SUnrian. 

698.    Gompboceraa  iBflatnm.     QutitX Elflsl,  Bblne  Valley. 

Devonian. 

697.  Pbragmoceras  anbTeDtrlcosnm.    VA  and  2>eF.. Eiffel,  Bhine  Valley. 

Devonian. 

698.  Cyrtoceras  macrostomom.    Hall Mineral  Point,  Wis. 

Trenton  Llmeatone  (L.  Sil.) 

699.  Cyrtocarsa  corbalatnm.    Bmr Bobemla. 

Upper  SUarlan. 
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no.    Crrtocer«  eloDgatom.    Barr. BerBnn,  BohemU. 

Upper  Sllnrlan. 
eoa.    OyrocerM  trlTOlTlB.     a»ml Schohwte  county,  M.  T. 

Upper  Helderlwrg,  (DeTODlan.) 
OM.    Gyroceras  «xpkDBniD.     Bam CuenoTla,  N  T. 

HuaUton  aroap. 
60e.    Qyroceru  Elfelenae.    IfJnh Slftl,  Bhine  VaUey. 

DeTonlaii. 

GA8TBB0P0DA. 

606.    UoatalUrla  cArin&U.    Munt Polkeatona,  Bngland. 

aanlt.  (CretMWOOS.) 
609.    Fy rnla  melongena.     OraUloup Saacftia,  Fnu)c«. 

Ulocene  Tertiary. 
611.    ViuiMloDgaeTiia.    Lom «BnokleBluuii,  SngUad. 

Eocene  Tertiary. 
619.    CerithlDm  glganteom.    Lam. Damery,  France. 

Eocene  Tertiary. 
SiO.    Ceilthlnm  glg«ateam.    Lam,  (Inner  cast) Tanglranl,  France. 

Eocene  Tertiary. 
631.    CeritUnm  ccrnacopln.    Sou •Contentin,  France. 

Eocene  Tertiary. 
624.    Bnomphalne  roffOBiu.     Bow Dudley,  England. 

Upper  Silurian. 
<8S.    Capaloe  elegana.    Barr Bobemta. 

Upper  Bllnrlan. 
SU.    Capuloa  robuBtDB.    J!arr ZocUow,  Bohemia. 

Upper  Sllnrlan. 
6S7.    Dentaliam  Noe.    Son Aateian,  Fledmont. 

Pliocene  Tertiary. 

LAHBLUBRAHCHUTA. 

MT.    Oatreafrona.    Fork Boy  an,  France. 

Chalk. 
649.    Ostrea  Santoneusls.    lyOrb Boyan,  France. 

CboU. 
UO.    Gryphaa  arcnata.    Lam Semnr,  France. 

Lias. 
651.    Bxogyra  colamba.    OoW Boaasa,  France. 

Cretaceoae. 
W>.    Bxogyra  coatata.    Morton Ferry  Co.i  Alabams. 

Cretaceona. 
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6S8.    BAdlollteB  c»MrUbrml8.    ITOrb Kojui,  Fmiic«. 

Chftlk. 
MO.    8ph»ra1ItM  BonrnoDl.    Detn Dordooge,  France. 

Cbtdk. 
S61.    Spbernlltes  cBlce<dol<]ee.    Detm Dordogne,  France. 

Cbalk. 
ses.    Ciqtriiia  adreraa.    ffOrb Charente,  France. 

Chalk. 
861.    Arlcola  flabeUa.    Conrad Onondaga  Co.,  N.  Y. 

Hamlltoii  Oro^p  (Deronlan.) 

670.  PterlneB  ntdlaua.     Conrad CaaenoTia,  N.  T. 

HamtltOD  Oronp  (Devonian.) 

671.  Potldonia  alveata.    Conrad Sherborne,  N.  T, 

Hamilton  Qronp  (Deronlan.) 

672.  Hegambonacordlfarinis.    Ball Onondaga  Co.,  H.  T. 

CornlArona  Limestone  (Deronlan.) 
675.    Uippopodlnm  ponderosara.    Sow Cheltenham,  Bug. 

LUs. 
679.    Trlgonla  costata.    Porik (Kachlngen,  WlrU 

Lower  Oolite. 
CSS.    Hodlola  pllcata.    Sow-.. Rendconb,  Bng. 

OoUte. 
686.    Thracta Thebes,  Egypt. 

CreUteeoiu. 
889.    TeiedlHa  p«raonata.    Lam Ht.  Bernon,  Francft. 

Eocene  Tertiary. 


BRACOIOFODA. 


690.    Splrlfer  pingnla.    8ov Dablln,  Ireland. 

Carbonlterona  Itmeatone. 
696.    Splrlfer  oxn>terlB.    Bum Carlgnan,  France. 

LlaB. 
706.    TerebratDla  grandls.    Blum Bonde,  Westphalia. 

Miocene  Tertiary. 
716.    Terebratnla  Intermedia     Sow Calrados,  France. 

Lower  Oolite. 
7ES.    Frodnctns  glgantens.    MarHn DerbyaUre,  BngUnd. 

Carbonlferons. 
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BADIATA, 
BCHINODBBIUTA. 

768.    Cidarli  cctranatA.    0okV MBtthelm,  Wlrtemberg. 

Coral  Crag  (Ulddle  OoltU.J 
7T6.    Hemtddarii  Intermedia.    lUm WUuliIr«,  Bugland. 

Oolite. 
701.    PalaechinDB  molttpora.    Ihr.  and  0 » St.  Loola,  Ho. 

St.  iHiala  LlmeBtoD«  (Cubonileroos.} 
60a.    i(cblDObrlaaai  clttnicalarls.    KofM Slrondi  Englaad. 

Low«r  Oolite. 
8H.    Cl7pa«aster  umbrella.    ^<u$ Sardinia. 

Hlocene  Tertlarj. 
8S1.    Dlacoldea  cyllDdrlca.    Agatt Boaen,  France. 

Chalk  Marl  (CrataceoDB.) 

8S6.    Oalerltos  albo-galenu.    Lam Kent,  Bngla&d. 

.    '                                         Upper  Chalk, 
ess.    DIctrophrtoD  tDberoanm.    IhU SteDben  coanty,  N.  T. 

Chemong  (Upper  DaroniMi.} 
842.    Bemlpnenatea  radlaUa.    Agon HaMtrlabt,  Holland. 

Upper  Cbalk. 
8i7.    Ulcraater  cor-aogDlnnm.    Agata Eent,  England. 

Chalk. 
B60.    Ophloderma  Egertont.    Brodtr^ Lyme-ReglB,  England. 

Llaa. 
861.    Ophloderma  Egertoni.    Sni Ljrme-BeglB,  Eng. 

Liu. 
868.    Solastor  HoretoDle.    Fbrbet QloneeBteraMre,  England. 

Great  Oolite. 

898.  Aplocrlnna  Parklnaonl.    SeJUotA Bradford,  Bng. 

Qreat  Oolite. 

899.  AplocrinoB  Parklnaonl.    SohlotA Bradlbrd,  Bng. 

Oolite. 
Ml.    Aplocrlnns  Farklnaonl.    Schti>lh Bradford,  Eng. 

Oolite. 
9M.    ABtrocoma  Clrlnl Clrln,  Franca. 

Lithographic  Llmeatone  (Middle  OoUte.) 
911.    Crotalocrlnne  ragosoB.    MtUtr Dnd ley,  England. 

Upper  Silurian. 

917.    BncrlDDB  Ulllformla.    SeMiyA Bmnswlck,  Oermanr. 

Uuchelkalk  (Hlddle  Trlaa.) 
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918.  Bncrlniu  lUIUormlB.    SMoth BratiBWlcfc,  a«r. 

HDKlwlkAlk,  (Triu.) 

919.  Bucrlaiu  IlUUbrmU.    SolOath Bnuswlok,  Oer. 

MD*cb«lkalk,  (Tttaa.) 
9U.    PenturiDDs  snbangDlula.    jnil«r BoU,  Wlrtemb«ig. 

Uu. 
94S.    FentkcrlDDi  snbftnguIuiB.    MOtw BoU,  Wlrtemberg. 

Uas. 
947.    Per]«chocrliins  monlllformli.    MBlvr. Dndl«T,  Buff. 

Upper  SUnrUn. 
968.     PUtjcrlnns  8M«e.    MM St.  LoiiU,  Mo. 

St.  Louis  UmeMone  (Cubonlftroas.) 
9M.    Pterocoma  piauta.    Affott Solenhofen,  Bftvula. 

Middle  Oolite. 

ACALBPHAB. 

96S.    Qraptollthiu  octobrachUtna.    Mill, 

Lower  SUorUo.  '    , 


PROTOZOA. 
BHIZOPODA. 

966.    AmphlateglDa  TnlgacLi.    ITOrb BordMOx,  France. 

Miocene  TertluTi 
968.    FaHlliia  cfltndrica.    IfOrb Ohio  and  NebrwkK. 

Oarboolftroos. 
999.    CaBsldnllna  semta AostrU. 

Hlocena. 
1008.    ClaTnllDs  commnulB.    lyOrb NaaBdorf;  Austria. 

Pliocene. 
1007.    GloblgerlDtboUoIdeH.    ffOrb. 

Uloc«ne;  Anstrla. 

Pliocene)  Italj. 

LtWDgi  Adriatic 
1015.    PTOioponia  compluatns.    Btuai. 

OMtlt. 

1066.    Slderollna  calcUrapoldea.    Lout. Mteitriclil,  Holtand. 

Cbalk. 
1089.    Btpbonlna  reUcalata.    Bmua Oermany. 

Hlocene. 
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IMS.    Texlolarla  connltu.    Betitt. 

npp«r  ChAlk. 
1047.    TexMlarU  popoldet Uendon,  France. 

Dpp«r  ClMlk. 
IMS.    Taxtnlaria  splnalos*.    BtHMt Oermany, 

Miocene  Tertiary. 
lOM.    CrlsteUarla  cauls.    Ftoht SlenDa,  Italy. 

Pltoceoe. 
1077.    aiobnlliia  glbba.    If  Orb France  and  Adriatic  Sea, 

Tertlar;  and  Living. 
lOH.    Nodosaria  Inllata.    Beiu*. 

0pper  Cbalk. 
lOOr.    Nodoaaria  oblonga.    Bcwi. 

Eocene  Tertiary. 
1098.    Nodosarla  radicnla.    Lam. 

Oaalt  (Cretaceonfl.) 
1188.    Orbltolltea  macropora.    Lam Uaestrict,  HoUaiid. 

ChallE. 
1150.    SplroUna  crllndrica.    Lam Paris,  France. 

Boceue  Tertiary. 
1101.    Tertebrallna  nltlda.    lyOrt OrlKnon,  Franca. 

Eocene  Tertlair- 


roiawwHA. 

1104.    Amorphoepongla  — Franklin  county,  Ky. 

Lower  Silurian. 

lies.    CoBloptjehtnm  agarlcoldee.    OoUtf- Haldem,  Westphalia. 

Chalk. 

1166.    Placoscyphia  ueandrotdes.    Leym Kent,  Bngland. 

Cretueonfl  Greensand. 
1168.    PoljpotheeU  dichotoma.    3»» Warminster,  England. 

Cretaceons  Oreenaand. 
117S.    Scyphia  polyommata.    Qoldf Streltberg,  Wirtemberg. 

Middle  Oolite. 
1184.    Slpbonla  eoHtata.    Lam Warminster,  Bnglaod. 

Crettceona  Oreenaand. 
1177.    Slpbonla  pyrlforinla.    Oolif- Blackd own,  Bngland. 

Upper  Oreenaand  (Cietaoeona.) 
I18(.    Tentricnllles  BIrdllngton,  England. 

Cbalk, 


by  Google 


144  OEOLOOIOAL  AND  NATURAL  HI8TOBT 

>UKMU.AIfBOOB. 

180*.    CycadoldM  oaegalophTlta.    BveU.    (Trank  or  ■  •hort  cyc«d.    I»k 
or  Portland,  Englaod. 
WMlden. 

1808.    Dammarites ,  (conirer.) Bnrton,  BomerHt,  BngUnd. 

iDlflrior  Oolite. 
1307.    Hlpadltes  Bnrtlnl.    Brong Sduwibeck,  Belgiiira. 

Eocene  T«rtluy. 

I3ia.    Welcome  No«et  (gold) B»U«rM,  Anatrnlto. 

1816.    PlaUnnm  Nugget Ural  Mte.,  Siberia. 

1887.    Bosetu  Stone BosetU,  Lower  Bgypt 

1M8,    Bust  or  LlnDBDB,  life  Blie. 
1M7.    Baat  or  Carler,  lilb  slae. 
1848.    Bast  of  OeoAoy  St.  HlUlre,  lire  alae. 
Boat  or  Hoxlejr,  11(6  atte. 
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CBBATA. 


P»g«  U,  Unea  S  Mid  4  ftom  top,  for  vklllea  roMl  soUey*. 

Page  IS,  lloe  11  Trom  bottom,  for  Ttrenton  rmd  TWnton. 

Page  88,  line  9  Trom  bottom,  tbr  coDtlnlona  read  eouHnuout. 

Page  11,  line  a  from  bottom,  after  aeen,  losert  if  rutor«d. 

Page  Bl,  Hoe  6  from  bottom,  Ibr  HcVee  read  Melftt. 

Page  88,  line  18  ftrom  top,  fbr  H.  read  A. 

Pag«  58,  line  8  flrom  bottom,  Ibr  Sbonard  read  SKumari. 

Page  67,  line  S  from  top,  for  tlckeat  read  IMoketU 

Page  108,  line  8  fhim  top,  for  knoles  i«ad  kfutUt. 

Page  I  IB,  line  13  from  top  fbr  characteraes  read  ekaneurUut. 
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REPORT. 


I. 

SUMMARY  STATEMENT. 


The  field  work  of  the  surrey  was  continued  daring  a  portion  of 
the  aesson  of  1B76,  in  the  Boutheastem  portion  of  the  state,  where  ' 
the  coonty  of  Houston,  which  borders  oil  the  Mississippi  river, 
was  examined  in  detail,  and  is  herewith  reported,  with  the  necessary 
maps  and  diagrams.  Later  in  the  season  the  county  of  Hennepin 
was  surveyed  in  the  same  manner.  It  was  hoped  thai  by  an  exam- 
ination of  these  two  counties,  the  latter  of  which*embraceB  the 
interesting  locality  of  the  Falls  of  St.  Anthony,  which  have  receded 
several  miles  up  the  Mississippi  &om  the  point  at  which  they  ex- 
isted  in  earlier  geological  ages,  some  new  light  would  be  thrown 
on  some  of  the  problems  that  invest  the  history  of  the  drift,  and 
which  have  presented  themselves  in  new  phases  in  the  counties  of 
Fillmore  and  Houston.  In  the  detailed  reports  on  Hennepin  and 
Houston  counties  these  problems  are  liriefly  discussed,  in  the  light 
of  such  facts  as  we  possess.  In  the  further  examination  of  the 
region  of  the  Falls  of  St.  Anthony,  which  embraces  parts  of  the 
counties  of  Ramsey,  Washington  ad  Dakota,  the  remainder  of  the 
great  gorge  excavated  by  the  recession  of  the  falls  will  come  under 
careful  inspection.  Until  these  counties  are  surveyed  the  history 
of  this  excavation  cannot  be  given.  Some  progress  has,  however, 
been  made  in  ibis  interesting  investigation. 

In  the  latter  part  of  August  an  examination  of  the  fossils  of  the 
Trenton  was  begun,  including  those  of  the  Qalena  division.  This 
is  our  chiefly  fossiliforouB  formation.  Favorable  opportunities  for 
collecting  fossils  from  the  Lower  Trenton  exist  at  Minneapolis  and 
at  St.  Paul.  Tolerably  full  collections  of  its  fossils  are  found  in  the 
possession  of  the  survey,  which,  added  to  those  of  the  Academies 
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of  Science  at  St.  Paul  and  Minneapolis,  will  make  it  possible  to 
give,  finally,  a  pretty  good  description  of  the  Trenton  fanna,  as 
exemplified  in  Minnesota.  In  this  examination,  which  is  but  just 
begun,  there  have  been  identified,  at  least  provisionally — 

10  epeclee  of  CepbKlopoda. 

1 1  ipeclM  of  Gasteropoda. 
11  species  of  Brachlopod&. 

8  species  of  Polyp  Badlates. 

9  species  of  Crustacea. 
2  species  of  Protozos. 

These  are  entirely  from  points  in  the  southern  part  of  the  state. 
Several  species  have  been  met  with  that  cannot  be  identified  by 
any  published  descriptions,  and  a  few  drawings  have  been  made. 

In  this  connection  should  be  mentioned  the  interesting  fact  that 
some  indications  have  been  discovered  of  an  unconformability 
between  the  Devonian  and  Silurian  which  will  necessitate  changes 
in  the  colored  comity  maps  that  have  been  published.  This  evi- 
dence  is  at  present  entirely  of  a  paleeontolc^cal  character,  and 
shows  the  necessity  of  keeping  that  branch  of  the  work  abreast 
of  the  field  work.  In  the  western  part  of  Fillmore  county  the 
Niagara  limestone  seems  to  be  wanting,  or  at  least  reduced  to  in 
significant  dfmeneions,  since  the  Lower  Devonian,  or  what  has 
been  regarded  hitherto  as  rock  of  that  age,  lies  but  a  few  feet 
above  that  which  contains  undoubted  Trenton  fossils.  Farther 
examination  of  these  outcrops  is  needed  before  the  question  can  be 
fully  settled. 

In  respect  to  the  chemical  work  of  the  survey  the  report  of 
Prof.  Peckham  shows  what  has  been  done.  It  is  highly  desirable 
that  there  be  no  further  obstacles  to  the  vigorous  prosecution  of 
the  chemical  investigations.  The  laboratory  is  now  completed 
and  well  equipped. 

In  December,  1875,  the  Board  of  Hegents  took  action  ordering 
the  commencement  of  thorough  botanical  observations,  and  the 
collection  of  specimens  at  the  State  University.  A  circular  was 
issued  asking  the  co-operation  of  the  botanists  of  the  state,  and 
prescribing  general  directions  for  the  work.  A  number  of  favor- 
able responses  have  been  received,  and  several  valuable  papers  on 
the  flora  of  different  localities  have  been  contributed.  This  por> 
tion  of  the  work  of  the  survey  seems  to  have  been  eagerly  taken 
hold  of,  and  there  is  every  prospect  that  the  botany  of  the  state 
will  be  thoroughly  and  at  the  same  time  economically  worked  up. 
Ultimately  the  aid  of  an  expert  will  be  needed  to  compare  and 
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digest  the  zoaterial  thai  may  be  gathered.  It  will  certainly  be 
vastly  cheaper,  as  well  as  more  satisfactory  to  the  people  of  the 
state,  to  carry  on  this  great  irork  of  a  state  surrey  as  a  unit,  with 
its  different  parts  in  harmony  where  each  can  aid  the  other  by  the 
yaiious  opportunities  that  arise,  than  by  scattering  it  along  so 
tiiat  each  part  is  done  separately.  This  is  particularly  true  of  the 
Keld-work.  This  economy  and  co-operation  is  so  palpably  essen- 
tial that  it  haa  already  been  demanded  by  the  intelligent  press  of 
the  state.* 

The  Board  of  Begents  have  also  taken  action  looking  to  the 
examination  of  the  ornithology  of  the  stat«,  in'  the  appointment 
of  Dr.  P.  L.  Hatch  as  ornithologist.  Hia  results,  heretofore  pub- 
lished only  in  the  Proceedings  of  the  Minnesota  Academy  of  , 
Natural  Science,  will  hereafter  be  reported  to  the  survey,  and 
ultimately  a  complete  memoir  on  the  Birds  of  Minnesota  will  be 
prepared.  It  is  to  be  regretted  that  some  suth  action  had  not  been 
taken  before,  since  many  good  specimens,  and  needed  information 
&om  different  parts  of  the  state  might  have  been  secured  with  but 
little  extra  expense,  in  the  prosecution  of  the  field-work  of  the 
survey.  Mr.  Herrick  haa  also  collected  about  a  hundred  species 
of  birds  in  the  immediate  vicinity  of  Minneapolis,  which  are 
stored  in  the  Museum. 

The  entomology  of  the  state  was  also  begun  by  the  Board  of 
Regents  the  past  year,  by  the  appointment  of  an  entomologist  to 
the  survey,  and  his  first  report  is  herewith  published.  He  was 
instructed  to  confine  himself  to  an.  investigation  of  insects  inju- 
rious to  farm  products,  especially  to  the  ravages  of  the  Rocky 
Mountain  locust.  This  investigation  was  begun  the  year  before 
by  Mr.  Whitman,  under  instructions  from  Gov.  C.  K.  Davb. 

Further  correspondence  has  been  had  with  Col.  C.  B.,  Comstock, 
in  charge  of  the  United  States  survey  of  the  lakes,  in  reference  to 
the  determination  of  the  latitude  and  longitude  of  points  in  Min- 
nesota by  the  officers  of  the  Lake  Survey.  At  his  request  certain 
points  were  designated,  the  latitude  and  longitude  of  which,  if  ascer- 
tained, wouldaidtheOeological  and  Natural  History  Survey  of  the 
state.  In  connection  with  the  survey  of  Houston  and  Hennepin 
counties  the  usual  topographical  data  are  given. 

A  complete  series  of  meteorological  observations  should  be  estab* 
lished  at  the  State  University.  They  are  especially  appropriate 
to  the  Agricultural  College.  The  law  ordering  the  survey  requires 
the  tabulation  of  statistics  relating  to  the  weather,  and  the  investi- 
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gatioa  of  tiie  clin^ate  of  Minnesota.  An  incomplete  series  of  obaer- 
vationa  has  been  kept  up  by  the  writ«r  at  Minueapolis  since  the 
be^nning  of  the  survey  and  reported  to  the  Chief  Signal  Officer  of 
the  Army  at  Washington,  It  requires,  however,  an  outlay  of 
about  one  hundred  dollars  for  instruments  to  cany  on  the  full 
series  of  observations  contemplated  by  the  Chief  Signal  Officer. 
To  make  a  comparative  study  of  the  climate  of  Minnesota  and  of 
the  northwest,  with  a  view  to  the  elimination  and  explanation  of 
any  peculiarities  that  Minnesota  may  possess,  the  observations  of 
many  observers  at  widely  distant  points  must'  be  collated.  It  ie 
hoped  that  the  survey  may  be  able  to  avail  itself  of,  if  not  to  insti- 
tute, complete  observations  made  at  the  University.  The  Monthly 
wekther  Reviews,  which  are  received  regularly  by  the  Dniveraity 
Library,  will  be  of  the  greatest  service  in  accomplishing  this  work. 
The  year  hae  been  one  of  special  activity  in  the  University 
Museum.  Besides  the  display  of  the  casts  of  fossils  purchased  of 
Ptof.  H.  A.  Ward,  and  the  mammals  obtained  in  the  Custer 
expedition  to  the  Black  Hills,  in  1874,  the  invertebrates  purchased 
of  H.  T.  Woodman  in  1872  have  been  examined  and  labeled,  and 
placed  on  exhibition.  Considerable  collections  of  plants  have 
been  made,  including  some  fnngi ;  about  a  hundred  species  of  birds 
have  been  prepared  for  mounting,  and  several  hundred  specimens 
illustrating  the  paleontol(%y  of  the  Trenton  formation  have  been 
named,  and  await  the  construction  of  cases  for  exhibition.  At 
'the  close' of  the  Centennial  exhibition  at  Philadelphia  eight  boxes 
of  ores  and  minerals  were  obtained  from  the  various  exhibits, 
mostly  by  donation,  and  have  already  been  safely  deposited  in  the 
storage  room  in  the  basement  of  the  University,  where,  along 
with  more  than  forty  other  similar  botes  and  cases,  they  also  await 
the  construction  of  other  cases  for  their  exhibition.  In  addition  to 
these  a  purchase  was  made  at  Hoboken,  N.  J,,  of  a  fine  general  col- 
lection of  mineral  species,  with  many  duplicates,  especially  intended 
to  illustrate  faiineralogy.  These  consist  very  largely  of  crystalline 
forms.  This  collection,  costing  f400,  will  comprise  at  least  forty 
boxes  in  excess  of  those  already  mentioned.  For  full  details 
in  respect  to  the  Museum  the  reader  is  referred  to  the  report  on 
the  Museum. 
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II. 

THK  GEOLOGY  OF  HOUSTON  COUNTY. 


8itu(tiion  and  Area. 

This  county  is  the  most  southeasterly  in  the  state,  and  contains 
sixteen  gOTemment  towns,  forming  very  nearly  an  exact  sqnare. 
Its  area  is  about  576  square  miles,  or  364,084.79  acres,  according 
to  the  records  of  the  State  Land  OfiBce.  It  contains  no  lakes,  bnt 
there  are  low  lands  both  along  Root  river,  and  along  the  Missis- 
sippi, between  the  high  blnffs,  which  are  flooded  most  of  the  year. 
These  lands  when  meandered  by  the  original  survey,  and  the 
actual  water  area  of  these  rivers  within  the  county,  should  be 
added  to  the  aggregate  acreage  as  above  stated.  The  county  seat 
is  Caledonia.  Houston,  Hokah  and  Brownsville  are  the  other 
principal  towns,  the  last  being  the  oldest  in  the  county,  having 
been  settled  in  June,  1848. 

Natural  Drainage. 

Tbe  general  drainage  is  toward  the  Mississippi  river,  which  lies 
along  the  east  aide  of  the  county.  Through  the  northern  tier  of 
towns  Koot  river  passes  to  the  Mississippi.  Thompson's  creek 
joins  it  from  the  southwest  at  Hokah,  and  the  south  fork  of  Root 
river  at  Houston.  It  receives  Money  creek,  Silver  creek  and 
3tover  creek  from  the  north,  while  Pine  creek  passes  through  the 
township  of  La  Crescent  and  joins  the  Mississippi  from  the  north- 
west a  few  miles  below  the  village  of  La  Crescent.  Winnebago 
and  Crooked  creeks  drain  the  southeastern  portion  of  tbe  county. 
There  being  no  foreign  drift  in  this  county,  these  streams  run  in 
their  ancient  channels  and  several  hundred  feet  below  the  general 
upland  level.  The  fcajn  which  covers  the  county  is  generally  al- 
most impervious  to  water,  so  that  these  deep  drainage  courses  do 
not  operate  to  abstract  the  moisture  from  the  surface  soils  so  dis- 
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astrousl;  as  they  Tould  in  more  sandy  soils.  It  is  only  aloug  the 
immediate  river  blnffe  that  any  injury  to  thv  soils  from  this  cause 
is  noticeable.  These  streams  furnish  water  power  at  frequent 
points,  even  more  than  have  been  improved.  At  some  of  these 
points  the  following;  flouring  mills  have  been  erected : 

At  Kiceford,  on  Crystal  creek,  one  custom  miU,  by  Oatman  end 
Co.,  having  a  power  of  18  feet  head.  This  creek  issues  from  the 
rock  hlaSe  within  a  few  miles  of  Riceford,  nearly  all  in  one 
volume. 

At  Riceford  Mr.  Y.  T.  Beebe  abo  has  a  custom  mill  with  13  feet 
head  of  water. 

There  is  a  custom  mill  on  Bear  creek,  near  the  state  line,  (Sec. 
34,  Spring  Grove,)  owned  by  Mr.  SwartzbofT. 

At  Freeburg,  on  Crooked  «reek,  is  a  custom  mill  owned  by  Hill 
and  Qraff,  with  IS  feet  head  of  water,  and  a  sawmill  owned  by 
Wm.  Oxford.     Hera  are  also  two  other  mill  privilegee. 

On  ^Winnebago  creek  (Sec.  22  Winnebago)  is  a  stone  mill  owned 
by  B.  T.  Barbour,  and  on  Sec.  15  a  custom  mill  owned  by  Mc- 
Millin,  Johnson  &  Clark. 

At  Sheldon,  on  Beaver  creek,  is  a  mill  of  12  feet  power,  owned 
by  John  Blain,  and  another  of  the  same  power  owned  by  Snyder 
Brothers. 

J.  &  C.  B.  Howe  have  a  saw  mill  on  Sec.  24,  Yucatan, 

Nathan  Vance  has  a  flouring  mill  on  Sec.  12,  Money  creek,  with 
12  feet  fall.  Fox  and  Perkins  have  another  on  Sec,  30,  with  10 
feet  power,  from  which  shipments  are  made  by  railroad. 

There  is  a  mill  at  Houston  with  7  feet  fall,  in  the  Boot  river, , 
belonging  to  Mr.  Groreland. 

There  ia  a  shipping  and  custom  mill  SE,  i  Sec.  23,  Houston, 
with  20  feet  power,  owned  by  Q.  W.  McSpadden. 

At  Brownsville  are  two  mills,  one  by  Shaller  Bros,  of  2  run  of 
stone,  and  12  feet  power,  for  shipping  flour,  and  the  other  by  J, 
Hankey,  of  5  feet  power  and  one  run,  for  custom. 

At  Hokah  all  the  mills  ship  flour.  One  is  owned  by'C,  Fischer, 
situated  on  Thompson  creek,  and  has  24  feet  of  water  fall ;  another 
by  White  and  Brothers,  and  a  third  by  E.  Thompson.  The  last 
two  have  a  fall  of  9  feet  in  Hoot  river.  At  Hokah  the  Railroad 
Machine  Shops,  and  the  Plow  Factory  also  run  by  water  power. 

There  is  also  a  mill  on  Pine  creek,  near  the  county  line  (Sec.  3 
La  Crescent,)  with  4  run  of  stone,  and  13  feet  fall,  owned  by  Graff 
&  Co.,  for  custom  and  shipping ;  and  another  on  the  same  creek, 
S.  W.  i  Sec  9,  by  J.  D.  Cameron,  having  9  feet  fall  and  4  run  of 
stone,  for  shipping. 


by  Google 


BDBTBY   OF   UINKESOTA.  11 

The  Toledo  Woolen  Mill,  by  Fletcher  and  Webster,  S.  W.  i  Sec. 
5,  La  Crescent,  on  Pine  creek,  has  7  feet  power.  This  is  built  of 
stone  quarried  near. 

Surface  Features. 

The  topography  of  Houston  connty  is  very  similar  to  that  irf 
the  eastern,  and  particularly  that  of  the  northeastern  part  of 
Fillmore  county.  Taken  altogether  it  is  produced  by  the  same 
causes.  The  strata  cover  the  same  geological  horizons,  at  least 
the  same  aa  the  non-drift-covered  portions  of  Fillmore  county.  It 
varies  from  undulating  to  rou^h  and  hilly.  The  surface  of  the 
rock  was  gorged  by  numerous  canons,  each  with  its  tributary 
gorges,  prior  to  the  spreading  of  the  loam.  These  gorges  are 
not  so  narrow  as  in  much  of  the  western  and  central  parts  of 
Fillmore  county,  but  are  of  the  same  character  as  those  in  the 
Shakopee  and  St.  Croix  areas — broader  and  smoother,  allowing  the 
loam,  when  deposited,  to  enter  their  deepest  recesses  and  to  spread 
itself  evenly  over  the  whole.  While  the  loam  itself  becomes 
thicker  and  more  clayey  toward  the  Mississippi  river,  it  has  so 
effectually  and  so  deeply  covered  the  whole'country  that  generally 
a  rolling  or  undulating  surface  has  resulted  which  is  almost  free 
&oro  the  peculiar  sink-lioles  so  common  in  the  Trenton  area,  but 
is  characterized  by  deep,  wide  valleys  and  long  ridges.  The  blu% 
that  enclose  the  valleys  are  sometimes  tillable,  or  at  least  turfed 
over  irom  top  to  bottom.  They  are  of  all  hi^ts  from  the  more 
shallow  depression  sufficient  for  ready  drainage,  to  valley  lines 
over  five  hundred  feet  deep.  The  whole  of  Root  river  valley, 
which  is  in  the  St.  Croix  sandstone,  is  over  five  hundred  feet  in 
depth,  with  limestone  capping  the  bluf^!  Some  of  its  tributary 
valleys  are  equally  deep  and  wide,  but  the  smaller  tributary  valleys 
become  shallow  and  more  rocky  as  the  gorges  ascend  in  the  Lower 
Magnesian — the  whole  system  making  a  series  of  deep  valleys 
along  the  river  and  of  alternating  vales  and  ridges  at  greater  dis- 
tance  from  the  main' valley.  The  county  is  nowhere  destitute  of 
excellent  natural  drainage.  There  are  very  few  of  the  character- 
istic sink-holea  of  the  Trenton,  that  formation  having  but  a  small 
superficies  in  the  county,  and  that  not  within  the  reach  of  import- 
ant drainage  couses  which  were  capable  of  producing  the  pre- 
glacial  gorges.  Within  the  Shakopee  area  have  been  seen  three 
or  four  similar  sink-holes,  but  they  differ  from  the  Trenton  sink- 
holes in  being  more  plainly  a  part  of  continuous  ravines  and  in 
being  broader  in  comparison  to  their  depth. 
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If  the  valleyB  excavated  by  drainage  -were  filled  up,  the  counfy 
would  be  very  nearly  flat,  the  highest  part  being  in  the  sonth- 
westem  comer,  in  the  area  of  the  Trenton  lintestone.  The  great 
dirersity  of  surface  th»t  appears  arises  entirely  from  the  effect  of 
erosion  by  streams  and  atmospheric  forces,  on  the  rocks,  which 
consist  of  alternating  sandstones  and  limestones.  ThisefTect  would 
be  still  greater,  or  rather  would  be  still  more  apparent,  were  it  not 
that  the  loess  loam,  which  is  very  thick  in  this  pari  of  the  state, 
tones  down,  with  its  overspreading  canopy,  the  roughness  which 
the  rocky  surface  really  possesses,  leaving  it  actually  one  of  an 
undulating  or  rolling  character  except  along  the  immediate  river 
bluffs,  where  the  rocks  frequently  appear  in  craggy  bluffs  and 
cause,  precipitous  or  st^p  hillsides.  The  valleys  excavated  by  the 
streams  are  remarkable  and  instructive.  Kot  only  have  the  larger 
streams  cut  out  goi^es  of  enormous  depth  in  the  rocky  floors  on 
which  they  run,  but  every  little  creek  and  tributary  runs  in  a  gorge 
which  shows  the  same  rock-sculpture.  Even  the  freshet  creeks, 
and  the  rivulets  bom  al%er  every  summer  shower,  dry  entirely  the 
greater  part  of  the  year,  find  their  way  to  the  main  valleys  through 
rock-bound,  canon-like  valleys.  This  makes  the  county  present 
the  usual  characters  of  southern  latitudes  where  the  northern  drift 
sheet  has  not  been  spread.  There  is  nothing  mbre  evident  than 
that  these  valleys  antedate  to  thegreat  ice  age.  In  other  portions  of 
the  northwest  where  the  drift  does  prevail,  larger  streams  than 
those  found  in  Houston  county  have  generally  worn  their  channels 
only  through  the  drift  sheet.  The  Mississippi  river  itself,  above 
the  Falls  of  St.  Anthony,  has  no  rocky  bluff's.  It  very  rarely  even 
strikes  the  rock.  It  is  occupied  still  iu  dissolving  and  removing 
the  materials  of  the  drift  which  covers  that  portion  of  the  state. 
It  would  require  a  great  many  interglacial  periods,  or  pre-glacial 
periods,  to  excavate  it  as  'deeply  as  the  same  valley  is  wrought  in 
the  southeastern  portion  of  the  state.  In  the  limestone  areas  the 
valleys  are  narrow  and  more  generally  rock-bound  ;  they  widen 
out  so  as  to  inclose  good  farm  lands  on  the  bottoms  in  the  sand- 
stone areas.  This  distinction,  however,  is  less  evident  than  in 
Fillmore  county,  where  the  St.  Peter  sandstone  plays  a  more  im- 
portant part  in  bringing*  about  the  present  topography.  It  is, 
however,  well  illustrated  in  the  upper  portion  of  many  of  the  trib- 
utaries of  Root  river.  In  descending  one  of  these  vsJleys  from  the 
upland  the  first  descent  is  very  rocky  and  very  impracticable.  This 
is  caused  at  first  by  the  cut  through  the  Shakopee  limestone.  The 
Jordan  sandstone  that  underlies  the  Shakopee  sometimes  relieves 
this  ruj^dnesB  a  little,  but  its  thickness  is  so  small  compared  to 
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that  of  the  whole  Lower  Magnesian  that  it  ia  barely  obeervablfl  in 
this  way.  Through  the  auderlying  St.  Lawrence  limestone  the 
descent  is  also  rough  and  the  valley  narrow,  with  little  or  no 
arable  land  in  the  valley.  On  reaching  the  horiaon  of  the  top 
of  the  St.  Croix  sandstone  the  change  introduced  into  the  aspect 
of  the  valley  is  very  noticeable.  It  widens,  the  rock  ia  seen  ex- 
posed in  a  nearly  continuous  escarpment  along  the  tops  of  the  now 
more  distant  bluSB,  the  descent  is  easy,  the  stream  flows  with 
a  winding  course,  and  is  perhaps  fringed  with  a  small  shrubby 
growth,  the  lower  slopes  of  the  bluffs  on  either  side  are  turf-cov- 
ered, and  finally  a  rich  alluvial  soil,  spreading  out  over  the  bottoms 
shows  here  and  there  a  spot  that  has  been  cleared  and  cultivated. 
This  character  then  extends  to,  and  follows,  the  whole  course  of 
Root  river  to  its  mouth,  the  valley  constantly  increasing  in  width, 
and  showing  a  terraced  condition,  where  ancient  floods  or  periods 
of  high  water  have  stood,  and  whence,  after  vast  accumulations  of 
alluvium,  have  retired,  reducing  the  river  at  lost  to  its  present 
iiLsignificant  dimensions.  This  is  the  general  character  of  the 
valleys  tributary  to  Root  river,  but  this  succession  of  changes  can 
be  seen  within  Houston  county  only  in  those  tributary  valleys  on 
the  south  side  of  Root  river.  Those  on  the  north  side  enter  on 
the  St.  Croix  sandstone  before  reaching  Houston  county.  The 
best  agricultural  portion  of  the  county  is  in  the  center  and  south- 
west quarter.  The  valleys  throughout  the  county  are  generally 
wooded,  and  in  the  eastern  part  of  the  county  a  great  deal  of  the 
upland  is  also  wooded.  Taken  altogether  the  county  may  be  de- 
nominated rolling,  broken  and  hilly,  though  there  are  also  some 
fine  prairies  that  are  simply  undulating.  All  the  farms  ate  well 
drained  naturally. 

The  following  measurements  by  aneroid  will  show  the  depth  of 
'some  of,  the  valleys  below  the  immediate  apland  at  the  points 
named. 

Sec.  It,  Caledonia,  8  miles  south  of  Sheldon.  Beaver  creek,  at 
the  great  spring,  ia  230  feet  below  the  tops  of  the  bluflfo,  which 
embrace  the  Shakopee  limestone,  Jordan  sandstone  and  a  part  of 
the  St.  Lawrence  limestone. 

At  Sheldon  the  bluffs  are  420  feet  high. 

At  Houston  the  bluffs  north  of  the  city  are  620  feet  above  the 
level  of  water  in  Root  river  in  summer. 

At  Hokah  Mt.  Tom  rises  530  feet  above  the  flood  plain  of  Boot 
river. 

On  Sec.  11,  Union,  the  ridge  between  Thompson's  creek  and 
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the  railroad,  at  the  sculptured  rock,  rises  356  feet  above  the  high- 
way directly  south  of  the  ridge. 

A.t  BrownsTille  the  hight  of  the  bluff  above  the  flood  plain  of 
the  Mississippi  is  195  feet.  Mr.  Fred.  Qluck,  of  Brownsrille, 
measured  the  same  )>y  triaugulatiotL  in  the  winter  season,  and  ob- 
tained 486  feet  as  the  hight  above  the  ice.  Railroad  surveyors  are 
said  to  have  obtained  483  feet  as  the  hight  of  the  same  bluff.  The 
most  of  this  hight  is  made  up  of  sandstone,  there  being  but  105 
feet  of  limestone  in  the  upper  part  of  the  bluff,  belonging  to  the 
St.  Lawrence  formation. 

Eleoaiions  on  the  Caledonia  and  Mississippi  Railroad. 

This  road  runs  from  the  Missisaippi  river  westward  14i  miles  up 
the  valley  of  Crooked  creek.  It  is  graded,  but  not  yet  furnished 
with  track.  These  levels  were  furnished  by  Mr.  Till,  engineer  of 
the  road.  The  datum  is  the  level  of  the  track  of  the  C.  D.  &  M. 
B.  R.,  just  north  of  Crooked  creek,  Sec.  36,  Town  102  N.,  Range 
1  W.; 

Datum 0. 

Freeburg 31.92 

Water  M  Oxford's  dftm,  Freebnrg 42.9S 

CrosstDg  of  Crooked  creek  at  Sec.  S6,  102  N.,  B.  1  W.  (Powlesland's) 

bottom ' 56.82 

Crossing  of  Crooked  creek  at  Sec.  86, 103  N.,  B.  I  W.  (Powlealand's) 

grade S6.8I 

CroBBlDg  of  Crooked  creek,  SE.  i  Sec.  £6,  103,  N.,  3  W.,  below  the 

Jnnction  of  S.  Fork — bottom 76.74 

CroMing  of  Ciookeil  creek,  SB.  1,  Sec.  28,  103  N.,  2   W.,  below  the 

jDDCtlonof  S.  Fork— grade 8G.71 

Snrlkce  ofwater  at  croulDg  of  Crooked  creek,  NB.  1  Sec  23,  Haj- 

vllle ifia.13 

Bottom  of  creek  at  crDaelng  of  Crooked  creek,  Nfi.  i  Sec.  32,  Hay- 

vUle 1S1.86 

Bottom  of  creek  ft^  second  crossing  below  Joha  Molitor'a,  Sec.  16, 

Hayville. ., 286.70 

Grade  at  second  crosalDg  below  John  Holltor's,  Sec  16,  Hay vUle. . .  314. B7 
Bottom  of  creek  at  flrat  crosstng  below  John  Molitor'a,  Sec  IS,  Maj- 

vUle 360.77 

Grade  at  flrat  crossing  below  John  Holltor's,  Sec  18,  Hi^Tllle SSCTi 

Dorsh's  qoarry.  Bee.  17,  Mayvllle,  grade S85.10 

Hatnral  snrfkce  at  the  Methodist  cbntch,  Caledonia SSI, 18 

Snmrolt,  Natoral  sarftce,  NB.  ^gec.  IS,  Caledonia  • £71.87 
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Elevations  on  the   Houston,    Uesper  and  Southwestern  SaUroad. 
(Proposed.)  , 

Thia  line  cunfl  from  Houstoii,  on  the  Root  river,  where  it  inter- 
sects with  the  Southern  Minnesota  Railroad,  southwaatwardly, 
ascending  the  valley  of  Beaver  creek,  throug-h  Sheldon,  Caledonia 
and  Spring  Grove  townships.  The  following  data  were  fiimiahed 
by  Dr.  F,  Worth,  president  of  the  eonpany.  The  datum  point 
was  at  Houston,  on'the  grade  of  the  S,  M.  R.  R.  where  it  croaaea 
the  line  between  sections  33  and  34,  seven  hundred  and  eleven  feet 
above  the  ocean  : 


SectlonB. 

AiHtve 
Houston. 

Abova  the 
Ocean. 

land  B 
eand    » 
Tuid   8 
7  and  IS 

18  uid  19 

19  and  SO 
80  and  81 

Peet 
6 

; 

8 
38 
S9 
49 
79 
78 
82 
87 
109 
IIS 
119 
167 
S48 
268 
881 
SB4 
89S 
422 
4SS 
4S7 
494 
800 
G24 
456 
4£a 
478 
563 
487 
443 

466 

FMt. 

JIT 

81  and  83 
Stand   S 
Sand   8 
eand   7 
7  aod  IS 
IS  aod  IS 
18  and  24 
S4  aod  2S 
35aitdS6 
SSandSS 
85  and  84 
84  and   S 
Sand   4 

4  and   9 
9  and   8 

5  and  17 
17  and  SO 

1,043 

1,189 
1,168 

1,905 

1.2S6 

SO  and  IS 
19  and  SO 
SO  and  25 

1,178 

SJI  andSe 
!6  and  88 

1,146 
1.188 

1,178 

SUte  line  west  of  cenWr  of  Sec.  88,  Haw- 
bnrg  Townsbtp 
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Notes  on  the  Plata  of  the  United  States  'Surrey  in  Houston  County, 
on  record  in  the  Register's  Office  at  Caledonia.  {The  county  was 
swrveycd  in  1852-3-4.) 

T.  101  JV.,  3  W.—Fractiondl;  EastpOrt  of  Jefferson. 

This  IB  embraced  wholly  within  the  river  bottoms  of  the  Missis- 
sippi. It  is  timbered  bnt  low,  with  some  marab  and  standing; 
water.    Mag.  Var.  8°  15'  to  8°  50".    Acreage,  3,169.76. 

T.  lOliV.,4  W.    West  paH  of  Jefferson  and  South  paH  of  Grof^d 
Creek. 

The  MisBissippi  bluffii  run  north  and  south  across  the  east  end 
of  this  town,  which  embraces  some  marsh  and  slot^h  land  in  the 
eastern  tier  of  sections.  These  blo£&,  which  unite  with  those  of 
Winnebago  creek  iiom  the  west,  in  the  southeasterh  comer  of  the 
town,  introduce  in  that  portion  a  very  rough  and  rocky  character 
of  surface.  The  town  is  nearly  covered  with  timber.  Mag.  Var 
7"  36'  to  8°  45".    Acreage,  22,546.62. 

r.  101  N.,  5  W.     Winnebago, 

This  is  crossed  by  Winnebago  creek,  which  receives  several 
tributaries  from  the  north  and  irom  the  south.  There  is  a  tract 
of  prairie  in  the  southwest  corner  of  the  town,  and  another  in  the 
northwest  comer.  The  remainder  is  either  timbered  or  sbrabby 
with  oaks  and  aspens.  The  creek  valley  is  deep  and  rocky.  Mag. 
Var.  8°  to  8=  62*.    Area,  28,045.05  acres. 

T.  101  N.,  6  W.     Willmington. 

This  town  is  about  equally  divided  between  prairie  and  timber, 
which  are  irregularly  intermingled,  Waterloo  creek,  in  Sees.  29, 
33  and  33,  mns  in  a  deep  valley,  with  steep  and  rocky  banks. 
Mag.  Var.  5°  49'  to  %°  31'.     Area,  23,037.13  acres. 

T.  101  iV.,  7  W.    Spring  Grove.  • 

Along  the  northwest  edge  of  this  town  the  South  Fork  of  Root 
river  causes  a  deep  valley,  which  is  roi^h,  timbered,  and  rocky. 
The  rest  of  the  town  is  variously  overspread  with  mingled  prairie 
and  timber  or  oak  bushes,  with  gently  undulating  and  sometimes 
rolling  surface.     Mag.  Var.  5°  3'  to  9°  5'.     Area,  23,045.12  acres. 
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T.10iN.,iW.   Crooked  Creek  and  South paH  of  BromwviUe. 

This  town  U  named  from  the  creek  which  crosses  it  from  west 
to  east,  south  of  the  center.  This  creek,  with  its  branches,  caiueB 
a  ron^h  and  rocky  snr&ce,  with  deep  gorges  over  a  considerable 
area.  The  town  has  no  natural  prairie.  Mag.  Var.  7°  3&'  to  8°  15'. 
Area,  20,403.73  acres. 

T.  102  JV.,  5  W.    MayvVle  and  West  part  of  Crooked  Creek. 

In  the  central  portion  of  this  town  are  the  sources  of  Crooked 
creek,  which  leaves  the  town  toward  the  southeast,  in  Sec.  25. 
With  the  exception  of  small  portions  of  Sees.  31  and  32,  this  town 
has  no  prairie,  bnt  the  heaviest  timber  is  along  the  creek  and  its 
tribataries.  The  surface  is  undulating  to  rough.  Mag.  Var.  6° 
Sr  to  8°  80."    Area,  22,976.20  acres. 

T.  1(&N.,6  W.    CaUdonia. 

Beaver  creek  is  the  only  stream  in  this  town.  It  causes  a  rough 
and  blaf^  surface  in  Sees.  19, 18,  7,  6,  5,  8  and  17,  Sowing  north- 
ward. A  little  more  than  one  half  is  of  prairie,  the  timber  being 
along  the  creek  and  in  the  eastern  side  of  the  town,  Mag,  Var, 
6°  13'  to  9"  85'.     Area,  23,068.96  acres. 

T.  102,  S.  1  W.     Black  Hammer. 

The  south  fork  of  Koot  river  crosses  the  western  portion  of  this 
town  in  a  northerly  direction,  accompanied  by  s  heavily  timbered 
and  rocky  tract  affecting  nearly  one-half  of  the  town.  There  is 
an  irregular  strip  of  prairie  which  enters  the  town  ^m  the  south- 
east and  runs  northwest  past  the  center.  Mag.  Var,  5°  24'  to  8" 
15'.     Area,  28,042.34  acres. 

r.  103  N.,  4  W.     North  part  of  BroumsviOe  and  South  part  of 
H<^cak. 

This  is  a  border  town  along  the'  Mississippi,  and  in  the  north 
has  some  bottom  land  east  of  the  blufils.  In  the  southern  portion 
the  river  approaches  near  the  bluffs.  No  prairie  is  shown.  The 
Wild  Gat  creek  joins  the  Mississippi  at  Brownsville,  Sec.  26,  and 
Thompson  creek  flows  across  the  northwest  comer.  These  streams, 
like  others  in  the  county,  run  in  deep,  rocky  valleys,  and  cause  a 
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fjrreat  diversity  of  surface  some  distance  on  eitlier  side  from  the  int- 
mediate  valley.  They  have  a  great  many  tributary  valleys  which 
do  not  contain  streams,  but  which  are  equally  deep  and  bluffy. 
Mag.  Var.  7"  35'  to  9°  1'.     Area,  30,912.18  acres. 

T.  108  N.,&W.     Union  and  South  part  of  Mound  Prairie. 

Root  river,  with  its  tributaries,  the  Crystal,  Bear,  and  Thomp* 
son  creeks,  causes  a  rolling,  and  even  a  rough,  surface  over  much 
of  this  town,  with  frequent  rock  exposure.  There  is  a  small  tirea 
of  prairie  covering  Sec.  4,  with  adjoining  parts  of  S,  8,  9  and  3 ; 
but  the  greater  part  of  the  town  is  represented  as  timbered,  or 
overgrown  with  email  oaks  and  aspens,  and  with  hazel.  Mag. 
Var.  6°  39'  to  8°  51'.     Area,  22,951.16  acres. 

T.  103  N.,  6  West.    Skeldon  and  South  part  of  Houston. 

The  South  Fork  of  Root  river,  with  its  tributaries  from  the  south, 
Beaver,  Crystal  and  Badger  creeks,  covers  this  town  with  a  net- 
work  of  deep  valleys,  in  many  places  very  rough.  In  the  eastern 
portion  of  the  town  the  surface  is  more  uniform  and  open.  Mag. 
Var.  6°  39"  to  S°  54',     Area,  22,854.31  acres. 

T.  103  N.,  1  W.    South  paH  of  Yucatan. 

The  South  Fork  of  Root  river  crosses  the  southeastern  quarter  of 
this  town.  The  whole  town  is  rough  and  wooded,  except  a  nar- 
row prairie  belt  occupying  the  river  bottoms.  Mag.  Var.  6*  35" 
to  9°  15'.     Area,  23,045.67  acres. 

Town  104  N.,  4  W.    North  part  of  Hokah,  and  East  paH  of  La 
Crescent. 

This  is  a  Mississippi  river  town,  and  between  the  line  of  the 
river  bluffs  and  the  channel  of  the  river  is  a  belt  of  bottom  land, 
much  of  it  marshy,  from  two  to  four  miles  wide.  The  Root  river 
cuts  a  deep  gorge  across  the  southern  part  of  the  town,  and  Pine 
creek  creases  the  northern  portion.  Mag.  Var.  7°  45*  to  8°  68'. 
Area,  20,398.03  acres. 

T.  104  N.,  6  W.      Prairie  Mound  and  West  paH  of  La  Crescent. 

This  town  is  crossed  by  Root  river,  along  the  southern  two  tiers 
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of  sectioas.  It  has  a  belt  of  prairie  within  the  rocky  blaCb,  cov- 
ering Sees.  33,  di  and  36,  and  a  marsh  in  Sees.  30  and  31,  but  the 
rest  is  more  or  less  wooded.  Pine  creek  alao  crosses  the  north- 
eastern portion  of  the  town.  Mag.  Var,  7°  45'  to  8°  iff.  •  Area, 
23,045.07  acres. 

T.  104  N.,  6  W.    SoustoH  and  East  part  of  Money  Creek. 

This  town  is  broken  by  Koot  river  and  Money  creek.  It  also 
has  Silver  creek  in  the  saatern  portion.  There  is  a  belt  of  prairie 
land  along  the  south  side  of  Root  river,  within  the  rock  bluffs, 
and  in  the  western  portion  of  the  town  in  Money  creek  valley,  but 
the  most  of  its  area  is  wooded  and  broken.     Area,  22,984.56  acres. 

T.  104  N.,  1  W.    North  part  of  Yucatan  and  West  part  of  Motiei/ 
Creek. 

This  town  has  prairie  bottom-land  along  Root  river,  which 
croBses  it  irom  W.  to  E.  in  the  southern  half,  and  along  Money 
creek  in  Sees.  1,  2  and  12.  The  rest  of  the  town  is  more  or  less 
wooded,  with  a  rolling  surface  Mag.  Var.  7°  to  8°.  46'.  Area, 
33,179.03  acres. 

The  SoU  and  Timber  of  Houston  county. 

The  soil  of  the  county  is  formed  by  the  loess  loam.  It  is  very 
fertile,  and  apparently  very  enduring.  It  is  mainly  a  clayey  de- 
posit, without  atones  or  gravel,  but  yet  in  some  places  becomes 
arenaceous,  the  snnd  grains  being  very  fine.  The  loess  is  hardly 
pervious  to  water.  In  the  scarcity  and  costliness  of  common 
wells,  many  farmers  resort  to  the  expedient  of  retaining  the  sur 
face  water,  after  rains,  in  open  reservoirs  produced  by  throwing  u 
low  dam  across  some  of  the  shallow  drainage  valleys  that  intersect 
their  farms,  thus  forming  with  the  common  loam  a  small  pool  or 
lake  for  the  use  of  their  stock.  Except  on  the  brows  of  the  bluffs 
which  inclose  the  valleys  this  loam  is  thick  enough  to  make  a 
reliable  subsoil  as  well  as  surface  soil.  In  some  of  the  valleys  it 
is  very  thick,  but  here  it  is  apt  to  be  influenced  by  the  causes  that 
produced  the  river  terraces  and  to  mingle  with  the  ordinary  allu- 
vium. On  the  uplands  generally  where  it  may  not  have  been 
reduced  by  wash,  its  avers^e  thickness  might  reach  30  feet,  but  in 
some  of  the  valleys  material  of  the  same  aspect  is  sometimes 
encountered  to  the  depth  of  over  one  hundred  feet. 
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In  the  valley  of  Root  river,  and  also  along  the  Missisaippi,  the 
soil  of  the  alluvial  terraces,  greatly  resembling  that  of  the  loam 
in  the  uplands,  is  apt  to  he  more  sandy,  and  sometimes  becomes 
very  light  and  very  poor.  These  materials  are  generally  seen  to 
be  in  obliquely  stratified  layers,  and  to  embrace,  in  the  Mississippi 
valley,  small  gravel  stones  of  northern  origin.  The  immediate 
flood  plain  of  these  rivers  presents  still  another  variety  of  soil. 
While  it  is  generally  sandy,  and  often  very  light,  it  is  ^o  a  very 
rich  soil,  and  is  apt  to  be  endoring  by  reason  of  the  Nile-like 
overflows  to  which  it  is  subjected,  and  the  decomposition  of  large 
quantities  of  vegetation.  This  variety  of  soil  sustains  some  of 
the  heaviest  forests  to  be  found  in  the  county. 

The  county  is  supplied  with  plenty  of  timber  for  fuel,  and  with 
some  that  is  useful  for  lumber.  The  following  list  comprises 
a  nearly,  if  not  quite,  complete  catalogue  of  the  trees  and  shrubby 
plants  of  the  county : 

Qnercoa  rubra.    L.  {f)  (Red  Oak.) 
Qnetcns  mAcrocarpa.    MK3ui.    (Bun  Oak.) 

[TbL-se  two  oaks  are  coifimoii  In  the  nplande.  As  brnsb  and  amall  trees 
tbe;  ofMn  form  thickets.  There  are  also  trees  of  the  black  oak.  or  what  are 
accepted  aa  black  oak  u;  the  rarmers,  and  It  may  b«  that  only  thehlack  and  bur 
oaks  exist  In  the  coDnty.  Altboogh  conatderable  time  has  been  spent  fn  the 
attempt  to  Identify  tbls  oak,  mentioned  in  former  connt7  reports  as  Q.  rubra, 
with  doDbt,  It  Is  BtUI  QDiiettled.  There  seem  to  be  two  species  In  some 
places,  bat  In  others  the  characteni  are  blended  In  one.  There  la  a  plain 
popular  distinction  bettreen  tie  red  and  tbe  black  oak,  and  •olltary  trees  of 
the  lattrr  are  often  seen  of  large  size  standing  Id  the  midst  of  brash,  belong- 
ing apparpntlj  to  a  fbrmer  forest  growth  now  destroyed,  trhlle  iha  former  Is 
ver7  abundant  is  small  trees  or  underbrush,  often  presenting  some  of  the 
popular  ch  a  net  eristics  of  the  latter  ] 

Qnercns  alba,  L.  (White  oak.) 

Fopnlus  tremnloldes,  Hicht.  (Aapen.) 

Popnlua  grandldentata,  Itirhx.  (Qre at- toothed  poplar.) 

Fopnlus  moDlUr^ra,  AU.  (Cottonwood.) 


[Of  these  popUrs,  the  first  two  are  h;  far  the  most  common,  bat  In  propor- 
tion to  their  nambers  make  fower  large  trees  than  the  last.  The7  rarel7 
exceed  six  or  eight  Inches  In  diameter,  while  tbe  cottonwood  sometimes 
become*  two  or  three  feet  In  diameter,  as  seen  In  the  Root  river  valley  at 
Houston-  The  cottonwood  has  a  roagh  bark.  The  bark  of  the  aspen  may 
be  disUDgnlshed  from  that  of  the  great-toothed  poplar  at  a  distance  by  the 
fict  that  the  former  becomes  white,  or  mottled  with  white,  as  the  tree  gits 
tbe  size  of  three  or  tbnr  Inches  In  diameter,  while  that  of  the  latter  matn> 
tuins  Its  greenish  or  dlngj  -ytllow  color] 


by  Google 


80BTIT  OF  HDHIBBOTA.  31 

Fopolna  balammtfera,  L.  CBklm  of  GUead.)  [Common  In  cnlUratlon 
There  are  some  flue  large  trees  of  tills  kind  at  Ur.  PowleaUnd's,  Sec  S6, 
Crooked  Creek.] 

Populns  dllatata,  AH.    (Lombard;  poplar]    [Onl^  seen  tn  caltlratloD.] 

Acer  rabrom,  L.    (Ked  maple.) 

Acer  BBccharlDaiii,  ITan;,    (Segar  maple.) 

Acer  aaccbailDnm,  TTanp.  Yar-  nlgmm,  0niy.  (Black  Sagar-maple.) 
[Sometimes  known  u  Rock  Haple.] 

THmne  Americana,  L.  (K.  QXayi.'S  WaU.    (AmerlcaD  Elm.) 

Ulmna  fblra,  JHcAx.    f  Sllppei?  Elm.) 

[Tbe  flrat  named  ehn  If  Teiy  common,  and  aoqnlrea  a  rery  large  aUe  In 
the  bottom  lands  of  the  Boot  rlrer.  bnt  the  latter  Is  comparatively  rare.  As 
with  tbe  oaks,  the  popnlar  Ideas  of  tiie  elm  do  not  sgree  with  the  scientlAc 
distlnctlone  of  Prof.  Orftj's  Hannal.  Qood  observen  and  woodsmen  InsM 
iDTBrlably  that  there  are  Uiree  elms  fOand  commonly  In  the  central  and 
•ontbem  part  of  tbe  slate,  tIk.,  Bocit,  Wat«t  and  Bti.  The  first  Is  easily 
understood  to  be  the  well  known  jlmcriean  or  IFTttte  Sim,  the  Isat  the  com- 
mon Bl^pery  Xlm,  bot  the  secoml  Is  not  dlstlngnlshable  by  any  botan'cal 
characters.  It  ts  named  tnva  the  abnndant  dlacbsrge  of  water  or  sap,  which 
It  fhmlshes  on  being  wounded  or  cat,  especially  at  certain  sessons  of  the 
year.  laaddltlon  to  tbese,  sometimes  a  soKsalledAvampjnmta  insisted  on. 
Prof.  Harrington  has  reported  the  Corkji  Sbn  from  Olmsted  conn^,  and  tUe 
may  be  one  of  the  elms  popularly  recognized.  The  demands  of  the  geolog- 
ical work  hare  not  yet  permitted  the  careftil  examination  of  these  dls- 
tlnctlona.] 

TUta  Americana,  X.    (Bssswood.) 

Carya  amarft,  Wtttt.    (Blttemnb) 

Carys  alba,  HiOt.    (Shag-bark  btekoiy.) 

[Of  these  the  (brmer  ftamlshes  the  great  bnlk  of  the  hoop-poles  tat  flosr 
barrels  cat  In  the'soDthem  and  central  portions  of  the  state,  the  latter  being 
a  much  more  rare  tree.    It  U  only  In  Houston  coanty  that  the  shag-bark  hick-  . 
ory  Is  known  to  occur  generally.    It  Is  exceedingly  rare  In  Fillmore  coanty, 
and  does  not  occar  In  the  Big  Woods.] 

Jnglans  nigra,  L.    [Black  Walnat.) 

Jaglans  cinerea,  L.    (White  Walnat  or  Bnttemut.) 

[The  former  Is  comparatively  rare,  bnt  the  latter  U  one  of  the  most  com- 
mon trees  along  valleys.] 

Frasinns  Americana,  £.    (White  Ash.) 

Trazlnns  samboclfolla.  Lam.    (Black  Aah.) 

[The  fbrmer  Is  often  seen  ta  a  Urge  tree,  bnt  the  latter  Is  rare,  having  been 
noted  only  In  the  timbered  bottoms  of  tbe  Boot  river  at  Booston.] 

Pramis  Americsna,  Manh.    (Wild  Flam.) 

Pninns  Pennsylvantca,  L.    (Wild  Bed  Cherry.) 

Pmnns  Vlrglnlaoa,  L.    (Choke  Cherry.) 
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Prnnni  Berotlngi,  Shr.    (Biwk  Cberr?.) 

PjniB  coionulK,  L,    (Amerlc«n  Cnb-Kpple.) 

Negnndo  acaroldea,  Month.    (Box  Elder.) 

Cntwgas  cocclnea,  L.    (Thorn  Apple.) 

Cntaepia  tomentoift,  L,    (BUck  Thorn.) 

CeltiB  occldenUllB,  L.    (Hackbenr.) 

Betnlm  ezcelBA,  of  Aintriea%  Avthort.    (Orar  Blich.} 

Betnla  alba.  7U-.  popnlllblla,  fi^xicA.  C?)    (Wblt«  Birch  J 

[Of  these  two  birches  the  Utter  Is  qntte  common,  bat  tiie  former  le  rare. 
The  oQter  baik  of  the  latter  Is  snowy  white,  and  the  tree  rarel;  becomes  larger 
than  three  or  fonr  Inches  in  diameter,  and  ledeed  la  nsnally  less  than  two- 
It  freqnentB  rocky  banks  and  aterlle  aoUa,  being  rarely  aeen  except  along  » 
hillside,  where  Ita  white  smaU  tronks  make  It  Tery  noticeable.  The  former 
has  been  seen  only  In  moist,  rich  lowlands,  with  large  timber  snrroendlng, 
and  la  apt  to  grow,  nnless  Injared,  to  a  large  tree  of  a  foot  or  two  In  diam- 
eter. It  Is  probably  the  same  as  B.  luUa,  Jfiete.  /.  of  Oray'e  revised  mannal. 
Its  twigs  and  bark  are  ao  aromatic  as  to  canse  tt  to  be  mistaken  Ibr  the- 
blaok,  or  cherry-bitch  of  the  Middle  and  Eastern  States,  which  has  not  yet 
been  reported  as  occorring  within  the  State  of  Ulnnesota.] 

Plnne  Strobns,  L.    (White  Pine.) 

[On  Crooked  creek ;  at  La  Crescent ;  on  Bear  creek  ;  on  Winnebago  and 
Honey  creeks.  1 

Ostrya  TIginIca,  Willd.    (Ironwood.) 

Sallz— Sp.  (?]  [TarloDs  species;  one  species  becomes  a  targe  tree,  u 
seen  In  the  bottoms  at  Honston.] 

Qymoocladns  Canadenela,  Lam.    (EeoMcky  CoSbe  tree.) 

[The  Coffee  tree  occasionally  is  aeen,  even  18  Inches  In  diameter,  and  is 
need  for  lumber.    It  was  particularly  noted  about  Houston.] 

Larix  Americana,  Jficte.    (Tamarack.) 

[Only  known  on  Flue  creek.] 

Corous  clrclnata,  L'&r.    (Ronnd-leaved  Cornel.) 

Comns  serlcca,  L.    (Silky  Cornel.) 

Comas  panlculata,  L'Btr.    (Panlcled  Cornel.) 

[Along  the  ravines.] 

Comas  altemltoUs,  L.    (Alternate-leaved  Cornel.] 
Ctaultheria  procnmbens,  L.    (Wlotergreen.) 
[Seen  only  at  Hound  Prairie.  J 

Alnas  inoana,  WUU.    (Speckled  Alder.) 
Dlervllla  triflda,  ManA.    (Bush  BoneysncUe.) 

[Along  the  blnflb  of  the  Hlsslsslppi.] 
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Blraa  ^hlDft,  L.    (BUi-horn  Somac) 

flUre;  seeokt  Brownsville  .1 

Sambnciu  Cuudensla,  L.    rOommon  Elder.] 
CmUdbs  vesca,  L.    (Cheatnut.) 

[GnlUraled ;  seen  on  Sec.  29,  UdIou.] 

RoblnU  Fseadmcacla,  L.    [Locnst,} 

[Only  cnltlvated.] 

Gledltschla  inoni>8penaa,  Walt.    (Water  LocDsL] 

[OdI^Id  cnUiTatlon;  seen  at  Hokab.] 

Rosa  blsnda,  AU.    (Earlr  Wild  Bose ) 

Rosa  Carolina,  L.    (Swamp  Rose.) 

[This  U  a  bushy  rose,  eigbt  feet  high  and  less.] 

Blins  glabra,  L.    (Smooth  Snmac.) 
Rhns  Toilcodendron,  L.    (Poison  Ivy.) 
Abies  balsamea,  MarAaa.    (Balsam  Ftr.) 

[Only  In  colcUatlon.] 

Rnbos  atrlgoans,  Mielut.    (Bad  Raspberry.) 
Bnbna  rUlosns,  Ait.    (High  Blackbeny.] 
BubDs  Dccldentalls,  L.    (Black-cap  Raspberry.) 
SnbOB (  T)    (Low-bosh  Blackberry.) 

[More  or  leas  trailing.] 

Jnnlpems  S^lna,  L.    Var.  procnmbens,  PnnK.    (Trailing  Cedar.) 

LHobah  and  Sheldon.] 

jDDlpema  Vlrglnlana.  X.    (Bed  Cedar.) 
Apocynnm  androssmlfollDm,  X.    (Dogbane.) 
Carplnns  Ameiicana,  JKeAx.    (Witer  Beecb.) 
Sptnea  opnlllblls,  L.    (Nine-bark.) 
Zantbozylom  AmerlcaDDm,  HUl.    (Prickly  Ash.) 
Amorpba  canesceas.  NiM.    (Lead  Plant ) 
Lonlcera  parrlflora,  Xam.    (Small  honeyaackle.) 
Amelanchler  Canadensis,  Tort.  A  Grajf.    (Jnneberry.) 
Tltls  cordlfolia,  Mkhx.    (Qrape.) 
Ampelopals  qnlnqaefolla,  Xlehx.    (Virginia  Creeper.) 
Celtatraa  acandena,  L.    (Bittersweet.) 
Clematis  Tlrglnlana,  L.    (Common  VlrglD's  Bower.) 

[Common  In  the  valley  of  Boot  river,  below  Hokab.] 

Vibamnm  Lentago,  L.    (Sbe^pberry-) 
Vlbnmnm  Opnlns,  X.    (Blgh-bQah  Cranberry.) 
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CMnothas  Ameticanos,  L.    (J«rMr  Te*.) 

ArlBtolochU  81pho,  L'Set-ifi    (Pipe  Vttie.) 

Btbea  Cyooabatl,  L.    {0oo8eb«rr7.) 

Blbaa  floildpm,  L.    (y^WA  Black  Carnot.) 

Blbes  rotDndlfollDm,  Xiehx.    (Goosebenr.) 

Corjlas  Americana,  Wall.    (Hazel.) 

STiDphoTlcarpDS  ocddentalls,  B.  Br.    (Wolfberrr.) 

Dlrca  patustrls,  L.    (Leather- wood.) 

[Tbis  was  fonnd  along  tbe  bottoms  at  B«a*er  creek,  tn  Caladonla  town- 
flblp.  Id  tbe  neigbborhood  of  the  Great  Spring.  The  wood,  Instead  of  being 
"  rerj  brittle,"  as  described  bf  Gray,  was  pliable  and  epongy,  resembllog  a 
green  cornstalk.    This  was  In  the  month  of  Jnl;.] 

Smilaz  TOtnndlf»Ua,  L.    (Common  6re«abrieT.) 

[This  was  seen  growing  rery  lazarlantty  Iq  tbe  sandy  allaTlam  of  tbe 
Bi>ot  river  bottoms,  below  Hokah,  associated  with  the  Virgin's  Bower  and 
the  Climbing  Bittersweet  In  the  same  vicinity  were  also  tbe  wild  grape, 
the  Virginia  Creeper,  and  a  number  of  herbioeoaa  Tines.  The  laares  on  the 
different  parts  of  tbe  Qreenbrier  dlSer  very  noticeably.  Those  on  the  laige 
annual  shoots,  wblcb  nin  10  or  U  Aet,  are  ovate  and  heart-shaped,  lai^e,  S 
Inches  long)  those  of  the  Anltlng  sterna  or  bnnchlets  are  raiely  heart- 
shaped,  bat  are  ovate,  and  less  than  half  the  slxe  of  the  farmer.  Both  sorts 
M«  Tongh  on  the  edges,  and  on  the  prominent  ribs  beneatb,  and  are  barely 
pointed.  The  Carrion  Flower,  BMlax  Aer&aosa,  L.,  was  donbttblly  Identified 
Id  the  rarlnes  on  the  north  side  of  tbe  vailey  at  Honston.] 

It  is  noticeable  that  many  of  the  valleys,  particularly  those  rim- 
niug  east  and  west,  as  Crooked  creek  valley,  have  the  bloffB  along 
the  north  side  of  the  creek  deatitate,  or  nearly  bo,  of  timber,  but 
are  heavily  timbered  along  the  opposite  bluffs,  on  the  south  side. 
This  may  be  due  to  warm  days  in  winter  or  early  spring,  when  the 
sap  may  have  started  in  the  trees  on  the  north  bluffs,  followed  by 
severely  cold  weather,  before  the  actual  setting  in  of  steady  warm 
weather.  Of  course  the  sun's  heat  would  be  quickest  felt  on  the 
bloGb  facing  south.  This  process,  repeated  for  a  good  many- years, 
would  injure  and  at  last  destroy  the  timber  on  the  north  bluffs, 
if  it  were  ever  possible  for  trees  to  have  come  to  maturi^  there, 
while  timber  on  the  sooth  blufia  would  escape  these  sudden  dianges, 
owing  to  the  shaded  condition  of  the  h\aSa  during  the  warmest 
portion  of  tbe  day,  and  would  only  experience  a  steady  increase  of 
warmth  due  to  the  pn^ess  of  the  season. 

The  Cfedogieal  Structure. 

The  rocks  of  Houston  county  are  embraced  wholly  within  the 
Lower  Silurian.    They  are  as  follows  : 
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The  Trenton  limeatotie,  confined  to  the  aoathwestem  quarter. 

The  St.  Peter  Sandstone,  in  an  irregular  area  Borroonding  the 
area  of  the  Trenton  above. 

The  Lower  Magnenan  formation,  comprising  the  throe  parts, 
Shakopee  limestone,  Jordan  sandstone  and  St.  Lawrence  limestone, 
and  underlying  the  greater  portion  of  the  county. 

The  St.  VrMX  sandstone,  vhich  ia  fooud  only  in  the  blufisof  the 
Miasiasippi  and  Root  riverB,  and  of  their  tributary  Talleys. 

The  Bccompanying  map  of  the  county  shows  the  superficial 
areas  to  which  each  of  the  foregoing  formations  pertains.  Owing 
to  the  frequent  deep  valleys  the  geographical  boundaries  of  the 
formations  make  very  crooked  and  tortuous  lines.  Although  these 
valleys  are  more  or  leaa  filled  with  the  loess  loam,  the  topography 
still  ia  so  marked,  pertaining  to  and  even  caused  by  each  different 
formation  in  the  county,  that  the  outlines  of  the  geological  struc- 
ture are  very  evident  to  the  observer.  As  in  Fillmore  county, 
there  is  more  or  less  doubt  about  the  position  of  the  boundary  be- 
tween the  St.  Peter  and  the  Lower  Magnesian.  The  incoherency 
of  the  St.  Peter  causes  it  to  crumble  easily,  and  to  leave  no  evi- 
dence of  its  final  dissolution  where  the  exact  contact  between  the 
formations  cannot  be  examined — and  the  loam  generally  securely 
hides  this  horizon. 

The  Trenton  Limestone, 

The  greater  portion  of  this  formation,  which  is  found  within  the 
county,  is  of  the  Lower  Trenton,  aO' called,  and  produces  the  same 
topographical  features  as  in  Fillmore  county.  The  reader  is  re- 
ferred to  the  report  of  progress  for  1875,  where  the  geology  of  that 
county  is  given,  and  the  effect  of  the  Lower  Trenton  on  the  sur- 
face features  is  discussed  and  illustrated  by  diagrams. 

This  formation  ia  found  in  Spring  Grove  and  Willmington  town- 
ships. It  runs  also  in  a  narrow,  but  interrupted  belt,  nearly  to 
Caledonia,  where  it  may  be  distinctly  seen,  in  its  peculiar  features, 
and  its  fiat'topped  mounds,  or  tables,  a  mile  west  of  that  village. 
There  is  reason  to  suppose  that  it  formerly  extended  much  farther 
east  than  it  does  now,  covering  the  most,  perhaps  the  whole,  of 
the  county,  and  being  continuous  with  the  horizon  of  the  same  - 
formation  on  the  east  of  the  Mississippi  river,  in  Wisconsin. 

The  usual  characters  of  the  Lower  Trenton,  both  lithological  and 
palteontoli^ctd,  were  the  only  ones  noticed  in  Houston  county 
It  has  been  opened  for  quarries  only  in  the  vicinity  of  Spring 
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GroT6.  It  generally  preaentb  a  stained  and  long- weathered  aepet^t, 
as  if  split  and  dissolved  by  the  action  of  water.  The  layers  are  at 
first  about  an  inch  in  thickness,  but  become  thicker,  by  adhering 
to  each  other,  on  being  wrought  to  some  depth,  and  possess  a  blue 
color. 

The  St.  Peter  Sandstone. 

This  lies  next  below  the  Trenton.  Its  area  embraces  not  only 
the  elope  from  the  high  table-land  of  the  Trenton  area,  but  also  a 
belt  extending  in  width  from  the  foot  of  that  slope  oyer  the  more 
level  country  surrounding,  so  that  its  irregular  area  is  often  a  mile 
or  two  in  width.  As  already  remarked,  while  its  upper  limit  has 
a  very  easily  recognized  location,  by  reason  of  the  terrace  like 
topography  of  the  Lower  Trenton,  its  lower  horizon  is  often  very 
uncertain  on  account  of  the  very  easy  and  gradual  destruction  of 
its  layers,  and  the  prevalence  of  the  loeBS  loam. 

The  character  of  this  sandstone  in  Houston  county  is  about  the 
same  as  described  in  other  counties,  and  need  not  be  detailed  again 
here.  It  was  noticed,  however,  that  for  some  reason  it  is  more 
frequently  hardened  by  iron,  or  lime  and  iron  in  Houston  county, 
into  a  firm  rock,  which  causes  it  to  sustain  a  weathered  exposure 
without  crumbling  rapidly  away,  than  in  counties  further  north 
or  west  where  the  northern  drift  prevails.  This,  however,  is  purely 
an  accidental  and  surface  quality,  the  interior  of  the  formation 
being  about  the  same  as  at  other  places.  The  cement  which  it 
possesses  in  Houston  county,  in  its  exposed  portions,  in  excess  of 
the  same  at  other  points,  is  no  doubt  due  to  the  water  by  which  it 
has  been  submerged  and  stained  during  the  deposition  of  the  loess 
loam. 

The  thickness  of  the  St.  Peter  sandstone  was  very  satisfactorily 
ascertained  on  the  S.  W.  i  Sec.  17,  Wilmington.  The  well  of  Mr. 
0.  A.  Bye  is  situated  near  the  Trenton  blufi^,  and  by  uniting  the 
known  depth  drilled  in  the  sandstone  with  aneroid  measurement 
of  the  bluff,  the  St.  Peter  was  found  to  be  between  75  and  80  feet 
thick,  the  Shakopee  below  having  a  thickness  of  64  feet. 

The  Shakopee  Limestone. 

The  continuity  of  this  formation  from  the  Minnesota  valley  to 
the  Mississippi,  and  its  identity  with  the  limestone  at  Shakopee, 
where  it  was  first  recognized  as  a  distinct  member  of  the  Lower 
Magnesian  in  Minnesota,  was  fully  established  in  the  survey  of 
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Houston  county.  It  is  everywhere  distinct  as  the  uppermost  por- 
tion of  the  Lower  Magnesian,  and  is  everywhere  separated  from 
the  other  great  calcareous  member  of  the  same  formation  by  a 
sandstone  ss  distinct  and  continuous,  and  as  clearly  recognizable,  . 
as  the  St.  Peter  sandstone.  There  can  be  no  farUier  question  of 
its  existence  and  its  great  extent.  There  seems  every  reason  to 
believe  also  that  it  exists  across  the  Mississippi,  in  the  state  of 
Wisconsin,  but  at  this  time  there  is  no  distinct  published  notice  of 
its  occurrence  there.  The  Lower  Magnesian  in  Wisconsin  has 
been  divided  by  Prof.  R.  Irving,  of  the  Geological  Survey  of  Wis- 
consin, into  three  parts,  as  exemphfied  near  Madison,  (American 
Journal  of  Science  and  Arts,  June,  1875,)  bnt  there  is  much  reason 
to  believe  that  his  proposed  subdivisons  do  not  include  the  Shako- 
pee  limestone  at  all,  and  that  the  distinctions  in  the  Lower  Mag- 
nesian which  he  mentions  are  wholly  confined  to  the  St.  Lawtence 
limestone  of  Minnesota.  This  subject  was  discnssed  by  the  writer 
in  the  BuUain  of  the  Minnesota  Academy  of  Natural  Sciences,  for 
1675,  when  this  hypothesis  was  first  published.  It  is  rendered 
still  more  plausible,  in  the  absence  of  farther  facts  in  Wisconsin, 
from  the  fact  that  even  in  Houston  county  the  St.  Lawrence  ex- 
hibits variations  of  composition  and  lithology  which  are  compar- 
able to  those  Prof.  Irving  describes. 

The  characters  of  the  Shakopee  in  Houston  connty  are  not  no- 
ticeably different  from  those  mentioned  in  the  reports  of  pn^ress 
for  1873  and  1875.  Ite  bedding  is  much  less  regular  than  that  of 
the  St.  Lawrence.  It  is  apt,  indeed,  to  be  disturbed  by  cherty,  or 
concretionary  masses,  which  on  the  weathering  away  of  the  bluffs 
become  detached  and  fall  into  the  bottom  of  the  valley,  where  they 
lie  long  after  the  uon-silicious  portions  of  the  rock  have  dissolved 
and  disappeared.  Such  cherty  lumps  are  often  a  foot,  or  even  two 
or  three  feet  in  diameter.  They  are  roughened  by  cavities  opening 
on  the  surface,  by  dissolution  of  the  most  calcareous  parts,  and  by 
the  natural  openings  and  pores  they  acquired  in  the  act  of  forma- 
tion. They  are  liie  only  portions  of  the  formation  in  which 
fossils  have  been  found  in  Houston  county.  '  These  masses  some- 
times show  surfaces  of  drusy  quartz  crystab,  also  amethyst  crystals, 
and  great  quantities  of  pyrites,  oxydized  and  hydrated  so  as  to 
produce  a  limonite,  the  form  of  the  crystal  alone  remaining  to 
indicate  the  original  mineral.  A  careful  study  of  these  fossils  has 
not  yet  been  msde,  but  there  is  some  evidence,  from  the  handling 
to  which  some  of  them  hare  been  snbjected  in  the  examination  of 
the  Trenton  fossils  now  going  on,  that  the  Shakopee  limestone  is 
the  equivalent  of  the  Ghazy  of  New  York,  a  formation  which  has 
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not  been  recc^nized  in  the  state,  though  the  St.  Pet«r  has  been 
regarded  by  Prof.  H&U  aa  its  eqiuTalent. 

This  formation  does  not  appear  in  the  bluffs  of  the  MissiBsippi 
river,  in  Houston  county,  nor  in  those  of  Root  river  geaarally  ; 
but  its  line  of  strike  is  some  miles  back  in  the  country  away  from 
the  imqiediat«  bluffe.  This  is  due  to  the  crumbling  nature  of  the 
Jordan  sandstone  which  underlies  it,  and  which  operates,  iu  that 
respect,  to  tear  down  the  Shakopee  in  the  same  manner,  and  for 
the  same  causes,  as  the  St.  Peter  on  the  Trenton.  To  this  fact, 
and  to  its  general  resemblance  to  the  St.  Lawrence  limestone,  may 
be  attributed  the  non-discovery  of  this  limestone  by  the  United 
States  geologists  who  have  reported  on  the  geology  of  the  state,  or 
by  others,  whose  examinations  were  largely  confined  to  the  main 
water  courses,  before  the  general  settlement  of  the  state  and  the 
«onatructioQ  of  good  roods.  Its  area  is  embraced,  on  the  colored 
map  of  the  county,  in  that  assigned  to  the  Lower  Magnesian. 

This  limestone  may  be  seen  frequently  in  the  central  portion  of 
the  county,  in  the  upper  reaches  of  the  ravines  which  radiate  in 
aii  directions  &om  the  vicinity  of  Caledonia,  '  It  is  seldom  quar- 
ried, or  used  for  any  purpose,  for  the  St.  Lawrence  limestone  is 
generally  accessible  in  the  immediate  neighborhood,  and  that  is 
much  more  desirable  for  building-stone,  or  for  lime-making.  In 
descending  the  ravine  toward  the  quarries  east  of  Caledonia  the 
S9iak(^)ee  is  the  first  limestone  seen  exposed.  The  quarries  are 
much  lower — in  the  St.  Lawrence.  It  may  be  seen  also  in  the  upper 
tributary  valleys  that  feed  Badger,  Beaver,  Crystal  and  Thompson 
creeks.  It  causes  the  first  rugged  or  rocky  portion  of  those  val- 
leys. It  is  exposed  in  the  tops  of  the  hlu^  at  the  great  spring, 
Sec.  IT,  Caledonia,  three  miles  south  of  Sheldon.  Its  thickness  at 
Mr.  0.  A.  Bye's,  Sec.  17,  Willmington,  when  drilled  through,  was 
found  to  be  64  feet,  which  is  probably  about  its  average  thickness 
throughout  the  county. 

The  Jordan  Sandstone. 

The  lithological  features  of  this  sandstone  are  nearly  the  same 
as  those  of  the  St  Peter,  bat  it  has  only  about  one-half  the  thick- 
ness of  the  St.  Peter,  Its  area  of  outcrop  is  quite  small,  and  its 
exposures  are  few.  As  it  lies  between  two  hard  limestones,  which 
are  apt  to  form  perpendicular,  walled  blufi's,  its  line  of  outcrop  is 
known  by  a  belt  of  non-«xposnre  of  rock  separating  the  Shakopee 
from  the  St.  Lawrence,  which  is  less  steep  in  the  ascent,  and  per- 
haps tnrfed  over.    It  often  becomes  rusty  and  firm  from  a  cement 
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of  iron,  when  it  endtues  longer  exposure,  and  is  seen  as  detached 
blocks  in  the  TslleTs.  Some  blocks  of  tbJB  kind  are  visible  by  the 
roadside  in  the  ravine  that  descends  to  the  qnarries  of  Aikin  and 
Molitor,  a  mile  east  of  Caledonia.  « 

The  St.  Lavfrenee  Limestone. 

This  is  the  most  important  formation  in  the  connty.  It  not 
only  occupies  a  greater  superficial  area  of  outcrop  than  any  other, 
but  it  takes  the  most  prominent  part  in  causing  the  varied  topog* 
raphy  of  the  county.  It  surmounts  the  St.  Croix  sandstone,  an 
easily  eroded  rock,  into  which  the  valleys  are  deeply  and  rapidly 
cut,  and  maintains  a  bold  and  sharp  outline  along  their  tops.  It 
is  the  immediate  cause  of  a  great  mauy  hills  and  ridges.  It  con- 
^nts  the  observer  in  every  nook  and  on  every  promontory,  alot^ 
the  whole  course  of  the  Root  river,  and  down  the  MissiBaippi  bluffs  ' 
as  far  as  the  state  line,  and  it  is  especially  conspicuous  in  the  little 
valleys  that  ascend  from  the  streams,  and  that  oft«n  are  more  rocky 
than  the  larger  valleys. 

The  thickness  of  the  St.  Lawrence  in  Houston  county  is  about 
200  feet,  though  other  i^ologists  have  reported  it  as  250  feet  thick 
at  La  Crosse.  It  is  a  dolomite,  or  magnesian  limestone.  Its  lay- 
ers, while  generally  r^^ar  and  useful  as  a  building-stone,  are 
also  sometimes  very  much  brecciated,  rendering  it  at  once  more 
firm,  but  also  more  refractory.  It  furnishes  more  stone  for  build- 
ing than  all  the  other  formations  of  the  county  combined.  It  is  of 
a  light,  lively  color,  and  endures  the  weather  perfectly,  showing 
not  the  least  change  in  the  oldest  buildings  in  which  it  has  been 
used 

The  St.  Croix  Sandstone. 

This  name  was  applied,  in  the  first  annual  report,  provisionally 
to  the  light-colored  and  often  friable  sandstones  which  occur  along 
the  Mississippi  river  in  Minnesota,  and  which  have  by  some  been 
regarded  as  the  strattgraptiical  equivalent  of  the  Potsdam  sand- 
stone of  New  York.  This  was  done  because,  in  the  existence  of 
anottier  formation,  of  different  lithologj',  afBrmed  also  to  be  the 
equivalent  of  the  New  York  Potsdam,  it  was  necessary  to  have 
some  designation  for  each  of  them.  It  seemed  fVom  considerations 
there  given,  that  the  lower  of  these  two  sandstones  was  the  prob- 
able equivalent  of  that  formation  in  New  York,  and  in  subsequent 
reports,  while  no  facts  have  been  gathered  that  confirmed  that 
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view,  the  survey  not  haTing  been  carried  on  where  these  rocks  are 
exposed,  the  proTisional  name  has  been  continued.  It  is  only  in 
tLe  county  of  Houston  that  any  opportunity  has  been  afforded  for 
an  lamination  of  thia  formation,  since  the  season  of  1879. 

It  is  not  intended  here  to  enter  upon  an  ezamination  of  the 
evidences  of  the  parallelism  of  this  sandstone  with  any  eastern 
formation,  nor  to  cite  or  compare  authorities  one  way  or  the  other. 
Considerable  has  been  written  on  the  sandstones  of  the  Lake 
Superior  region  as  developed  in  Michigan,  Wisconsin  and  Canada, 
tending  to  show  the  existence  oftwo  distinct  sandstone  formations. 
Prof.  Irving  (American  Journal,  3rd  Series,  Vol.  VIII,  p.  46.) 
reports  three  different  sandstones  existing  in  the  northwest  in- 
volved in  this  disputed  horizon,  as  exemplified  in  his  study  of 
northwestern  Wisconsin,  viz.:  (1)  Copper -bearing,  highly  tilted 
sandatonea,  conglomerates  and  shales,  associated  with  trap.  (2) 
'  Horizontal,  aluminous,  red  sandstones,  lighter  than  those  associated 
with  the  trap,  which  "  appear  to  dip  underneath  the  light  colored 
Lower  Silurian  sandstones  of  the  Mississippi  Valley,"  and  (3)  the 
light-colored  sandstones  of  the  Mississippi  valley.  In  this  he 
^reea  with  Dr.  C.  Kominger  (Vol.  I,  p.  95,  Palaeozoic  Rocks, 
Geological  Survey  of  Michigan,)  who  makes  them — (I)  Copper- 
bearing  rocks,  (2)  Lower  Division  of  the  Lake  Superior  sandstone, 
and  (8)  the  Upper  Division  of  the  Lake  Superior  sandstone. 
Brooks  and  Pumpelly,  however,  do  not  make  mention  of  but  two 
series  of  sandstones  in  the  Lake  Superior  region,  viz. :  (1)  The 
copper-bearing  series,  and  (2)  the  Silurian  sandstones.  (Michigan 
Geological  Survey.  Vol.  1.  Part  I,  pp.  75  and  185;  and  Part  II. 
p.  1.)  Foster  and  Whitney  in  1851  referred  all  the  sandstones  in 
question  to  the  Potsdam  of  N.  Y.,  r^arding  them  as  deposited 
over  an  uneven  snrface,  producing  local  cross-stratification  and 
unconformability.  (Report  on  the  Geology  of  the  Lake  Superior 
Land  District.  Part  II,  p.  120.)  In  this  they  were  seconded  by 
Prof.  James  Hall,  and  followed  by  Prof.  J.  D.  Dana  in  his  Geo- 
logical Manual,  First  Edition.  More  lately,  in  1862,  Prof.  Hall 
parallehzed  the  uppermost  of  these  sandstones  with  the  New  York 
Potsdam,  (16th  Regents'  Report,  p.  119,)  with  the  cautionary 
remark  that  *'  it  may  not  yet  be  regarded  as  proved  that  the  sand- 
stone from  which  I  have  described  these  fossils  is  in  all  respects 
the  equivalent  of  the  Potsdam  sandstone  of  Xew  York,  Vermont 
and  Canada.  It  may  represent  more,  or  it  may  represent  less  than 
that  formation.  The  loteer  accessible  beds  of  the  Mississippi  val- 
ley may  represent  the  Potsdam  of  one  hundred  and  fifty  or  two 
hundred  feet  in  thickness  in  the  typical  localities  in  Xew  York, 
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while  the  middle  and  upper  beds  of  the  west  may  be  of  epoclis  not 
represented  in  that  part  of  the  series  studied  in  New  York. "  Ae 
loofi  aa  the  Potsdam  sandstone  at  the  typical  localities  in  New 
York  was  accepted  as  the  base  of  the  fossiliferous  primordial  strata, 
while  at  the  west  there  are  two  recognized  sedimentary  sandstones, 
though  not  yet  proved  fossiliferous,  lying  below  the  sandstones  of 
the  Mississippi  valley,  it  seems  quit«  presumptions  to  affirm  the 
borizontality  of  the  light-colored  sandstones  with  the  New  York 
Potsdam,  especially  when,  as  admitted  by  Prof  Hall,  "there  are  no 
species  of  fossils  in  the  western  sandstones  which  are  positively 
identical  with  those  of  New  York."  It  would  be  more  in  keeping 
with  recognizing  stratigraphical  laws,  to  allow  that  formation 
which  in  New  York  begins  with  the  top  of  the  "  azoic"  to  begin 
there  also  in  Minnesota. 

In  this  state  of  the  question  concerning  these  sandstones  it 
seems  justifiable  to  retain  for  the  present  the  term  St.  Croix,  inas- 
much as  there  can  then  be  no  misunderstanding  of  the  horizon 
under  consideration.  It  is  perfectly  legitimate,  in  the  further 
investigation  of  this  question,  for  the  geologists  of  states  further 
east  to  inquire  which  of  the  sandstones  lying  below  these  beds 
may  be  the  equivalent  of  the  New  York  Potsdam,  for  it  seems  as 
if  on  ascertained  stratigraphical  evidence,  as  well  as  on  lithological 
and  palteontological  facts  that  are  undisputed,  these  beds  occupy 
a  much  higher  horizon.  They  seem  rather  to  be  embraced  in  the 
great  calciferous  or  Canadian  epoch. 

Although  these  sandstone  beds  occupy  the  river  bluffs  along  the 
Mississippi  and  the  Root  river  throughout  the  county,  they  afford 
but  very  few  opportunities  for  satisfactory  examination.  They  are 
in  the  lowest  part  of  the  bluffs  and  are  generally  hid  by  a  sloping 
talus  that  is  usually  turfed  over.  The  only  point  at  which  a  useful 
section  of  their  composition  could  be  bad  was  at  Hokah.  The 
general  section  at  this  place,  as  nearly  as  it  could  be  made  out,  is 
«s  follows,  in  descending  order : 

General  Section  at  Hokah. 

F«l. 

St.  Lawrence  llmflstone,  of  the  Lower  HagDMlin.iliont 200 

Slope,  Dnseen so 

SandstoDe,  line  arconstuit  esposoTe 80 

Slope,  lOcknnsesD 30 

Whitman's  qnarry,  made  op  as  follows : 

].  BrokeD,  abaly,  and  aandy,  cmmbllng  and  fragnteotary 10 

3.  Sbalebed,  greenish,  with  remmlna  of  trllobltea 1 
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8.  Tough,  persistent  Ujera,  like  an  Indurated,  arenmceoaa  sliale, 

with  green  sand.  In  thin  tajers IS 

t.  Crumbling  sand,  Id  oblique  atratlficatlon 8 

Rodi  very  similar  to  No.  8  extends  downward,  covering  the  borlKon  of 
>D  old  qaarrr  east  or  Hokab,  now  abandoned  as  worthless,  embrac- 
ing a  thickness,  Uiat  la  gencrallj  a  tarTed  slope,  of  aboitt IM 

Bnsty,  coarsely  arenaceoos  sandrock  with  Llngulepla  (Lingola) 10 

CmmbUng,  whit«  sondrock,  niassUe £6 

Variegated,  arenaceooeqnartzyte,  pnrple  and  white,  hard  and  persistent, 

level  with  the  top  of  the  dam 2 

Massive,  while  saodrock iO 

Total  rock,  aboDt £2S 

The  higlit  of  Mt.  Tom  at  Hokali,  hy  aneroid,  above  the  flood 
plain,  was  found  to  be  530  feet. 

At  an  old  quan^'  east  of  Hokah,  and  across  Thompson's  creek, 
now  abandoned  because  the  rock  is  worthless  for  all  purposes,  the 
general  aspect  of  the  layers  is  much  like  that  at  Whitman 's  quarry, 
but  the  sand  is  less  firmly  cemented,  making  a  atone  not  so  good. 
It  is  a  shaly  and  arenaceous  standstone,  of  coarse  and  fine  grain, 
marked  with  fucoids  and  abundant  greensand,  and  is  below  the 
stratigraphicaJ  level  of  Whitman's.  In  the  same  bluff,  about  twen- 
ty-five feet  higher,  is  a  blind  shoulder  or  terrace  which  is  more  likely 
to  contain  the  layers  of  Whitman's  quarry.  This  stone  as  taken 
from  Whitman's  quarry,  although  very  shaly,  becomes  firm  and 
attduring  on  exposure. 

At  Houston  the  bluffs  north  of  the  village  are  520  feet  in  hight, 
and  of  this  the  lower  420  feet  at  least  belongs  to  the  St.  Croix 
sandstone.  They  probably  contain  the  St.  Croix  20  ftet  further 
up,  shown  by  the  toppling  over  of  huge  blocks  of  St.  Lawrence 
limestone,  trom  the  crumbling  out  of  friable  sandrock  along  the 
salient  angles  of  the  bluffs.  The  interval  of  the  sandstone  layers 
is  mainly  turfed  over  so  as  to  render  an  inspection  of  their  con- 
tents impossible,  except  at  points  near  the  top  and  near  the  bot- 
tom. There  is  a  line  of  nearly  constant  exposure  about  10  feet 
below  the  top  of  the  St.  Croix,  occupying  an  interval  of  80  or  40 
feet,  which  is  particularly  noticeable  ^ong  the  north  side  of  the 
rirer,  and  was  mentioned  in  the  report  on  Fillmore  county.  There 
is  another  exposure  of  these  beds  near  the  level  of  the  river 
at  the  dam  at  Houston.  The  former  consists  of  a  hard,  firm  sand- 
rock,  and  the  latter  is  soft  and  crumbling,  with  cross  stratifica- 
tion. Above  the  line  of  constant  exposure,  about  25  feet,  is  a 
blind  terrace  which  occasionally  reveals  the  rock  which  causes  it. 
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It  18  K  sandstone,  and  is  included  in  the  foregoing  thickness  of  430 
feet. 

At  one  mile  north  of  Sheldon  there  is  an  apparent  dip  in  the 
outcropping  apper  edge  of  the  St.  Croix,  as  it  strikes  across  the 
hlaffs.  Its  direction  is  perhaps  a  little  west  of  south,  and  amounts 
to  two  or  three  degrees.  It  is  entirely  local,  and  the  correspond- 
ing upward  dip  in  the  opposite  direction  is  invisible.  The  bluils 
south  and  north  have  their  usual  h^ht.  *  No  such  dip  was  noticed 
in  any  other  part  of  Houston  county,  but  it  is  very  likely  this  is 
on  the  strike  of  the  noticeable  dip  in  these  formations  which  has 
been  mentioned  by  Dr.  Owen  and  by  the  geologists  of  lows  aa 
occurring  in  the  binfis  of  the  Mississippi  river  at  McGregor  and 
Lansing,  in  the  State  of  Iowa. 

In  Caledonia  township,  Sec.  2,  the  following  section  was  taken: 

Section  covering  the  junctum  between  the  St.  Croix  and  the  St. 
Lawrence. 

fMt. 

Slope,  covered  wltli  large  blacks  of  UmeBlone. 200-800 

Even  layers  of  limestone  qaurled 12 

Hid.    UftlDl;  limestone,  like  the  next 40 

Limestone,  broken  and  corUng  bedding-    Cberty,  areneceoas  or 

maMlve  wltb  some  green  suid 26 

Lime  and  sand,  Inntpy  wlQi  Irregnlar  concretions,  mainly  miBslve  ■ .  lG-20 

Soft  sand,  with  cemented  or  qnartzltic  lentlcDlar  lamps 10 

Soft,  mssslve  SftDd.    (Ceuues  the  blind  terrece  at  HoQSton) 8S 

The  line  of  constant  exposure  mentioned  as  occurring  at  Hous- 
ton, near  the  top  of  the  St.  Croix  sandstone,  lies  below  this 
section.  This  line  is  more  evident  in  the  north  than  on  the  south 
bluffs — due,  probably,  to  the  erosive  action  of  the  prevailing 
winds,  which  are  irom  the  southwest,  and  to  the  greater  scarcity 
of  timber  on  the  north  blufis,  as  already  noted  under  the  head  of 
SoU  and  Timber. 

The  fossils  that  have  been  gathered  from  this  formation  consist 
very  largely  of  trilobite  remains.  They  will  be  examined  as  op- 
portunity may  be  afforded  in  the  future  progress  of  the  survey. 

On  Sec.  11,  Union  township,  the  sandstone  which  has  been 
mentioned  as  having  a  nearly  constant  Hne  of  exposure,  is  sculp- 
tured, along  the  north  bluK,  into  isolated  columns  and  tables, 
with  some  rounded  buttresses  which  present  a  very  conspicuous 
and  highly  interesting  instance  of  atmospheric  erosion.     There 
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can  be  no  donbt  that  the  bla&  thenuelrea  are  the  result  of  tlie 
erosion  of  the  ralley  by  water  by  a  proceaa  that  began  thooaands 
of  yean  before  the  glacial  epoch,  bnt  the  present  condition  of  most 
of  tiie  carioas  forms,  like  that  of  the  "acnlptoied  blnffi^"  is  cer- 
tainly doe  to  the  effect  of  wind  in  conjnnction  with  moisture  and 
frost.  There  are  also  carities  and  sheltered  nooks,  and  deep,  crooked 
passages  and  sharp  niches  in  which  the  wind  could  barely  enter, 
and  from  which  there  eoold  not  haTe  been  any  wind  exit  snfficient 
to  bare  maintained  acorrent  capable  of  prodocing  the  most  of  this 
scnlptaie,  which,  moreover,  are  Uchen-coTered,  and  bear  an  aspect 
of  age  and  rooghness  that  forbida  their  reference  to  any  present 
Atmospheric  forces.  These  can  be  explained  only  by  the  solvent 
action  of  water  in  agitation,  and  are  comparable  to  the  purgato- 
ries that  are  often  seen  abont  the  rocky  ahotes  of  lakes  or  of  tite 
ocean.  But  when  the  rock  shows' a  recent,  fresh  erosion,  and  is 
soft  and  crumbling,  the  present  forms  are  dne  to  more  recent 
causes,  and  can  only  be  assigned  to  wind  and  frost. 

The  Drift. 

The  tme  northern  drift  ia  not  spread  over  this  county.  It  con- 
tains no  drift  clay,  nor  boulders  of  foreign  origin.  There  is  a  thin 
•deposit  of  foreign  gravel  at  Riceford,  in  the  extreme  southwestern 
part  of  the  county,  and  there  is  a  terrace  along  the  Mississippi 
rirer  that  is  made  up  of  gravel  and  sand  of  northern  origin,  but 
this  county  wholly  escaped  the  operation  of  those  forces  which 
spread  the  well-known  drift  clay  and  boulders  over  the  moat  of  the 
state.  Whether  any  former  glacial  era  caused  it  to  be  covered 
with  the  ice  of  the  northern  glaciers  cannot  be  determined,  since 
the  materials  left  by  that  era,  if  any  there  were,  may  have  been 
decomposed,  and  may  have  entered  into  the  stratified  clayB  and  the 
floils  of  the  Mississippi  valley  further  south  under  the  combined 
inflaence  of  time,  and  the  intense  activity  of  the  destructive  forces 
of  the  latest  glacial  era. 

There  is  to  be  seen  occasionally  a  local  drift,  or  debris,  derived 
ftxtm  the  rock  of  the  country  round  about,  and  this  sometimes  has  a 
deceitfal  resemblance  to  tme  northern  diift,  yet  it  can  always  be 
distinguished  from  it  on  examination.  On  the  northwest  qoarter 
of  section  26,  Caledonia,  along  the  road,  near  the  broir  of  the 
Shakopee  limestone,  there  is  a  bank  of  such  loose  materials.  There 
is  a  cut  of  about  three  feet,  which  consists  mainly  of  raaty  loam. 
Tatter  sandy,  embracing  large  masses  of  black  quartzite,  which 
also  vary  to  a  lighter  color  but  show  very  littie,  if  any,  lime. 
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Otber  lumps  consist  of  pyrit«  crystals,  now  converted  to  limonite, 
and  of  raaty,  hardened  sandstone,  perhaps  irom  the  St.  Peter. 
These  last,  indeed,  comprise  perhaps  amajority  of  the  atony  masses. 
There  are  also  lai^  qaantities  of  ordinary  chert,  and  an  occasional 
piece  of  water-wom  limestone.  The  bank  shows  no  stratification, 
but  consists  of  these  materials  simply  mingled  with  tiie  loam.  The 
whole  appears  red  and  ruety,  but  discloses  not  a  single  piece  but 
can  be  referred  to  the  Lower  Magnesian  formation. 

As  to  the  cause  of  this  exemption  of  a  part  of  southweBtem 
Minnesota,  and  portions  of  Wisconsin,  Iowa  and  Illinois  adjacent, 
&om  the  forces  of  the  northern  drift  epoch,  there  has  been  but  one 
opinion  advanced,  so  far  as  the  writer  is  aware.  It  is  that  of  Prc^. 
J.  D.  Whitney,  who  attributes  it  to  the  non-submergence  of  this 
region  since  the  deposit  of  the  Silurian  rocks  and  their  eUmtion  above 
the  ocean.  If  it  were  demonstrated  or  generally  believed  that  the 
prevalence  of  the  drift  in  other  parts  of  the  Northwest,  in  the 
same  latitude,  is  due  to  the  subme^ence  of  the  continent  beneath 
the  ocean  since  the  Tertiary  age,  this  assumed  cause  would  be 
apropos.  But  on  the  contrary  it  is  pretty  generally  agreed  by 
geolc^^ts,  both  in  America  and  Europe,  that  the  drift  is  due  to 
the  former  existence  of  glaciers  that  covered  the  surface  of  the 
conntry,  and,  moving  generally  southward,  not  only  brought  from 
the  northern  regions  the  foreign  substances  that  constitute  the 
drift,  but  required,  for  their  existence,  that  the  land  surface  should 
be  raised  several  hundred  feet  at  least  above  the  ocebn  during  their 
prevalence.*  Again  there  is  every  reason  to  suppose  this  region 
haa  been  submerged  since  the  age  of  the  Silurian.  It  is  difficult  to 
conceive  what  could  have  produced  the  horizontal  lamination  of 
the  loess  loam,  unless  it  be  attributed  to  the  action  of  standing,  or 
but  slightly  agitated  water.  This  loam  not  only  exists  along  the 
immediate  river  valley,  but  is  spread  widely  over  the  highlands  of 
the  whole  district.  It  is  true  there  is  no  evidence  of  its  having 
been  the  product  of  marine  depositions,  on  the  contrary  it  is  evi- 
dently of  fresh  water  origin  ;  but  that  the  country  haa  been  deeply 
submei|^  and  remained  so  for  a  long  period  within  recent  geolog> 
ical  time  can  hardly  be  questioned.  There  is  also  reason  to  believe 
that  some  portions  of  it  were  buried  beneath  the  waters  of  the 
Cretaceous  ocean. 

In  the  light  of  the  more  recent  investigations  of  geologists  it 
is  safe  to  take  for  granted  the  foUowing  conclusions  respecting  the 
drift,  so  far  as  they  bear  on  this  question. 
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1st.  That  the  earth  soffers  Buch  changes  of  climfite  tlfat,  after 
the  lapse  of  long  perioda,  the  temperate  latitades  become  frigid, 
'  and  are  covered  with  continental  ice-fields  or  glaciers,  which  have 
a  slow  movement  southward. 

2d.  That  between  these  periods  conditions  of  more  genial  cli- 
mate prevail,  when  vegetation  and  animal  life  retom  slowly  to 
inhabit  the  countries  Irom  which  thej  had  been  driven  by  the 
rig^ors  of  the  previous  cold. 

3d.  That  the  severity  of  the  cold  during  the  successive  glacial 
epochs  is  not  always  the  same ;  but  that  the  ice-fields  are  more 
extensive  during  some  than  during  others. 

These  continental  ice-fields,  while  conforming  in  general  to  tite 
laws  and  conditions  of  a  soHd,  yet  exhibited,  as  glaciers  do  now, 
many  of  the  characteristics  of  a  plastic  body,  wan)ed  and  moved 
by  tiie  force  of  gravity,  and  hence  exemplified  many  of  the  princi- 
ples of  ranning  water.  The  tendency  for  them  was  to  seek  the 
low  lands  and  to  avoid  the  natural  obstructions  presented  by  moun- 
tains or  by  hills. 

In  examining  the  topography  and  the  geoli^cal  structure  of  the 
country  lying  to  the  north  of  this  so-called  driftless  tract,  it  is  evi- 
dent that  the  great  valley  of  the  Lake  Superior  region,  once  occupied 
by  glacial  ice,  would  overflow,  both  first  and  last,  along  the  lines 
of  the  lowest  ontlet,  and  that  perhaps  the  higher  and  less  passable 
parts  along  its  southern  barrier-t^ore  woald  never  be  entirely  sur- 
mounted. The  continental  glacier,  in  this  region,  would  flow 
toward  the  southwest  or  south,  guided  by  the  main  topographical 
features.  In  north-central  Wisconsin  is  an  isolated  area  of  gran- 
itic and  metamorphic  rock,  which  not  only  extends  to  the  shore  of 
Lake  Superior,  but  wedges  out  northeastwardly  in  the  form  of  a 
long,  high  and  peraistent  point  or  spur,  in  the  southern  part  of 
Lake  Superior,  known  as  £ewenaw  Point,  in  the  State  of  Michi- 
gan. It  is  plain  to  see  that  this  point  would  act  on  a  crowding 
but  somewhat  flexible  mass  of  ice  as  an  entering  wedge  to  split  it 
into  two  main  masses,  and  that  the  widening  of  the  wedge,  in  the 
granitic  region  of  northern  Wisconsin,  would  perpetuate  Uie  divis- 
ion so  as  to  cause,  if  other  topography  were  favorable,  a  constant 
flow  along  the  northwest  side,  and  another  in  a  more  southerly 
direction,  that  would  spread  over  northern  Michigan  and  find  its 
easiest  exit  through  the  valleys  of  lakes  Michigan  and  Huron. 
According  to  Prof.  R.  Irving,  and  Messrs.  Foster  &  Whitney,*  the 
western  end  of  Lake  Superior  lies  in  an  Archaean  synclinal  trough 
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ing  aouthweaterly.  This  again  would  divert  the  flowii^  ice 
over  the  northeastern  portions  of  Minnesota  to  the  expense  of 
northern  Wisconsin.  Qlacial  scratches  on  the  rocks  at  Dnluth, 
at  the  western  extremity  of  the  lake,  have  a  west-southwesterly 
direction. 

Now  it  is  a  striking  coincidence  that  this  driftless  tract  lies 
nearly  soath  and  in  the  lee  of  this  wedge-like  area  of  metamorphic 
rock,  and  would  be  protected  from  the  ice-Sow  by  it.  It  is  hence 
reasonable  to  inibr  that  the  absence  of  the  drift  in  this  region  is 
due  to  the  existence  of  this  protecting  barrier  lying  to  the  north 
of  it  in  Wisconsin,  while  furUier  to  the  south  the  two  main 
branches  of  the  ice-flow  again  united  and  spread,  before  their  final 
retirement,  a  continuous  sheet  of  drift  over  central  lUiuois,  and 
southern  Iowa, 

It  is  very  evident,  from  the  fact  that  the  remains  of  an  older  drift 
sheet  are  found  under  the  loam  in  some  of  the  western  parts  of  this 
tract,  (see  report  on  Fillmore  county,)  while  the  latest  drift  sheet 
does  not  spread  so  far  nor  bo  wide,  that  the  last  period  of  c<dd  was 
far  less  intense  than  some  former  one  had  been.  This  last  drift 
sheet  ia  spread  over'  the  ancient  soil,  containing  vdgetation  in  a 
nearly  continuous  layer,  the  remains  of  a  forest  which  flourished 
between  the  trwo  glacial  periods,  along  the  margin  of  the  last  ice- 
field. This  belt,  characterized  by  buried  soils  and  wood,  crosses 
Fillmore  and  Olmsted  counties,  and  it  is  probably  true  that  wher- 
ever such  remains  are  found,  in  a  fiat  country  like  southern  Min- 
nesota,  lying  under  glacial  drift,  they  mark  the  point  where  glacier 
ice  ceased  to  act  powerfully  enough  to  disrupt  the  old  soils.  Such 
ancient  soils  may  have  existed  on  the  top  of  older  glacial  drift,  or 
on  any  other  surface.  It  is  probable  that  it  was  during  the  pre- 
valence of  the  last  glacial  period,  or  just  as  the  ice  began  to  recede 
so  as  to  produce  copious  waters,  that  the  loess  luam  of  the  Missis- 
sippi valley  was  deposited  over  &m  r^on,  and  that  at  the  same 
time  the  waters  of  the  Minnesota  were  augmented  by  the  drainage 
of  the  entire  Winnepeg  andlRed  river  valleys  through  its  channel, 
some  of  them  at  first  reaching  the  Mississippi  through  the  Gannon 
and  the  Vennillion  river  valleys.  At  first  these  waters  spread  ir- 
regularly and  widely,  fluctuating  with  the  seasons,  so  as  to  leave  no 
recc^^mzable  beach  lines  ;  but  at  length  when  the  most  of  the  state 
had  been  left  by  the  retreating  glacier,  they  became  more  uniform 
in  their  volume  and  were  confined  to  the  actual  river  gorge.  They 
seem  to  have  mmntuned,  for  a  long  period,  a  pretty  uniform  stage 
at  this  point,  for  when,  on  the  drdini^  of  the  Winnepeg  basin 
toward  the  north,  consequent  on  the  final  retreat  of  the  ice  beyond 
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the  mouth  of  the  Nelson  river,  in  British  America,  the  Min- 
nesota waa  reduced  to  about  its  present  dimensions,  a  high  ierrace 
vaa  left  along  the  Mississippi,  through  all  this  driftless  region  and 
also  further  south.  The  high  water  in  the  Mississippi  ascended 
the  gorges  of  the  tributary  streams,  retarding  their  flow  and  caus- 
ing similar  terraces  along  their  lower  reaches. 

[NoTK.— In  tbe  report  tot  187B  It  was  sUted  (psge:66)  .that  no  dtift-cl^ 
like  that  wMcb  corere  the  western  part  of  Fillmore  coantj  had  been  Been 
overlain  by  the  loesa-loam,  except  th&t  which  pertains  to  the  general  drIR 
sheet  of  the  northwest,  where  the  loam  overlaps  the  later  drift.  In  passing 
through  Fillmore  conntj  in  1876,  the  remaln<i  of  this  ancient  drift  sheet  were 
seenetnnn^erooB  places  between  Bee.  4,  Canton,  andLenora.  Atone  point 
It  Is  a  light- colored,  or  aahen,  gravelly  claj  which  above  Is  very  Irony  or 
niB^>  Over  the  snrftce  are  nnmeroos  fragments  of  chert  with  some  small 
booldera  of  granite,  and  greenstone,  and  Jasper  and  qnartalte  pebbles.  This 
Is  the  first  BatlsAwtory  Identification  of  the  old  gravelly  clay  within  the 
loam-covered  area,  or  drlftlese  tract.  It  is  covered  with  several  feet  of 
loam.    It  Is  Been  almllarty  NE.  i.  Sec  IS,  Canton.] 

Alluvial  Terraces. 

There  is  a  marked  alluvial  terrace  that  accompanies  the  Missis- 
sippi and  Boot  rivers,  and  ascends  their  lower  tributaries,  but  it 
does  not  seem  to  be  true  that  all  the  streams  are  terraced  before 
reaching  the  level  of  this  terrace.  This  indicates  that  the  high 
wat«r  which  produced  that  terrace  was  due  to  backing  up  from  the 
Mississippi,  and  that  possibly  the  country  itself  in  general  was  not 
more  wet  than  it  is  at  present ;  in  other  words,  that  the  amount 
of  sur&ce  drainage  that  passed  down  the  valleys  was  no  greater 
than  now.  Boot  river  was  simply  wider  and  deeper,  with  a  slug- 
gish  current,  due  to  the  greater  volume  of  the  Mississippi.  The 
highest  point  at  which  tiie  terraced  condition  of  Root  river  has 
been  observed  is  Preston,  in  Fillmore  county,  but  it  must  certainly 
extend  several  miles  further  up  that  valley.  By  aneroid  measure- 
ments, united  with  levels  of  the  S.  M,  R,  R.,  the  hight  of  this 
terrace  at  Preston  is  found  to  be  about  300  feet  above  the  Grand 
Grossing  of  the  S.  M.  R.  R.  near  the  mouth  of  Root  river,  while 
the  same  terrace  at  Hokah,  likewise  near  the  mouth  of  Root  river, 
is  only  about  100  feet  above  the  flood  plain.  It  is  also  probable 
that  the  loam  terrace,  as  seen  at  La  Crescent,  is  the  same  contin- 
ued to  and  coalescent  with  the  Mississippi  terrace  ;  and  there  it  is 
90  feet  above  the  Mississippi  flood  plain.  This  would  necessitete  a 
fall  of  about  200  feet  in  the  Root  river  at  ite  highest  stage,  in  a  dis- 
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tance  of  50  miles  in  a  right  line.  If  this  fall  can  be  explained  con- 
sistently with  the  assumed  back-water  condition  of  the  Boot  river, 
at  that  time,  it  will  farther  confirm  the  hypothesis  that  the  Mis- 
sisBippi  then  drained  the  Red  River' and  Winnipeg  regions,  receiv- 
ing their  waters  from  the  Minnesota.  It  seems  further  that  this' 
explanation  is  necessary  to  the  maintenance  of  that  hypothesis  r 
for  if  Root  river  was  maintained  at  that  high  level  by  the  demands 
of  its  own.drainage  area,  then  much  more  the  Mississippi  could 
also  have  been  kept  there  without  the  aid  of  the  Winnipeg  waters. 
Root  river  valley,  between  the  rock-bluffs,  has  an  average  width, 
through  Hoaston  county,  of  about  two  miles,  and  that  would 
have  been  the  width  of  the  stream,  with  a  depth  of  over  one  hun- 
dred ftet. 

There  is,  besides  this  high,  loam-terrace,  a  second  terrace 
level,  visible  specially  at  La  Crescent,  on  the  Mississippi,  which 
there  rises  50  feet  above  the  flood  plain  of  the  river  and  spreads  out 
in  a  pleasant  plateau  on  which  the  village  has  been  located.  This 
terrace  is  made  of  gravel  and  pebbles  of  northern  origin,  and  was- 
identified  only  along  the  Mississippi.  The  largest  stones  it  con- 
tains are  about  3  in.  in  longest  diameter.  It  is  passed  through 
in  wells,  and  seems  to  be  entirely  pervious  to  water,  as  all  wells- 
on  it  get  water  at  about  the  level  of  the  flood  plain  of  the  river. 
This  material  is  used  for  grading,  and  road-bed,  on  the  C.  D.  ft  M. 
R.  R.,  and  elsewhere.  It  consists  entirely  of  rounded  waterwom 
materials,  the  main  part  being  the  usual  parti-colored  quartzite 
pebbles,  granitic,  hornblendic,  amyglaloidal,  aud  lamellar,  as  well 
as  uniform  and  massive.  A  great  many  of  them  have  a  red  color, 
or  some  shade  varying  from  red.  The  coarsest  pieces  are  rare, 
found  only  in  the  apper  portions  of  the  debris  of  alluvial  fans. 

The  following  more  special  observations  were  made  on  these  ter- 
races in  Houston  county.  At  Sheldon,  six  miles  from  Root  river, 
in  the  valley  of  Beaver  creek,  the  terrace  on  which  the  Newberry 
House  stands  is  30  feet  above  the  water  of  the  creek  below  the 
dam.  The  materials  of  the  terrace  at  this  place  are  sandy  loam 
horizontally  stratified,  with  more  clay  near  the  top,  and  less  evi- 
dent stratification: 

At  Houston  the  only  observable  terrace,  measured  about  a  mile 
west  of  the  ci^,  is  65  feet  above  the  flood  plain.  The  track  of  the 
R,  R.,  is  about  one  foot  above  the  flood  plain  of  the  river,  which 
is  18  feet  higher  than  the  water  below  the  mill-dam. 

At  Money  creek  the  terrace  rises  30  feet  above  the  flood  plain 
which  is  20  feet  above  low  water  below  the  mill-dam.  The  con- 
tents of  the  terrace  are  stratified.    On  Sec.  30  in  this  town  the 
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contents  of  the  Root  river  t«rrace,  and  their  arrangement,  are 
shown  by  the  following  sketch  which  was  taken  on  the  spot  -. 
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The  full  hight  of  the  bank  is  about  20  feet  where  the  section  ia 
taken.  At  a  point  further  to  the  right  than  is  shown  in  the 
sketch  a  couple  of  bones  were  found,  but  in  the  confused  and 
broken  uppermost  layer.  They  were  where  that  layer  comes  down 
to  the  river,  and  about  3  feet  below  the  surface,  or  5  feet  above 
the  water  of  the  dam,  the  surface  of  the  bank  sloping  about  45 
degrees. 

At  Hokah  the  village  is  on  a  terrace  65  feet  above  the  flood-plain 
of  Boot  river,  and  there  is  a  distribution  of  loam  about  the  blnfl^ 
at  a  higher  level,  (as  well  as  at  many  other  points  along  Root  river 
valley)  reaching  to  a  hundred  feet,  or  a  little  more,  above  the  flood- 
plain.  This  loam  appears  in  indistinct  benches  or  terrace-levels, 
or  patches  of  terrace,  rising  often  with  a  slope,  6ir  up  the  rock- 
blufls.     It  very  rarely  appears  level,  as  a  welUmarked  terrace.     It 
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B  rather  a  worn-out  old  terrace-level,  the  upper  surface  of 
which  has  suffered  eroeion  by  being  gullied  out  and  smoothed  off 
toward  the  river.  It  is  generally  cultivated  for  farms,  and  has 
good  wheat-fields,  consisting  of  the  same  materials  as  the  lower 
terrace.     Its  actual  bight  is  difficult  to  ascertain. 

SW.  i  Sec.  23,  La  Crescent.  By  the  roadside  appears  a  terrace 
rising  about  SO  feet,  which  at  the  top  consists  of  the  fine  loam 
of  which  the  foregoing  terrace  is  composed,  showing  at  least  eight 
feet  of  such  material,  while  its  lower  20  feet  are  of  drift-gravel, 
which  is  coarse  and  obliquely  stratified,  the  coarsest  pebbles  being 
one  or  two  inches  in  diameter.  This  occurs  on  the  rounded 
point  of  the  rock-bluff  which  faces  both  valleys. 

The  Tillage  of  La  Crescent  stands  on  a  beautifiil  terrace  of  drifl- 
gravel,  generously  laid  out,  with  wide  streeba  and  alleys,  50  feet 
above  the  flood-plain  of  the  Mississippi.  This  terrace  slopes 
gradually  toward  the  high  rock-blufis.  It  is  surmounted,  along 
the  blnf^,  by  another  terrace,  rising  10  feet  higher,  which  consists 
of  loam. 

This  drift-gravel  most  be  attributed  to  the  agency  of  the  river. 
It  has  every  feature  of  a  water-Worn  alluvial  deposit.  It  is  not 
found  in  Houston  county  in  any  of  the  valleys  of  other  streams, 
back  irom  the  Mississippi.  It  ante-dates  the  loess  loam,  as  that  is 
terraced  above  it,  and  probably  bears  the  etaoe  relation  to  an  earlier 
glacial  epoch  as  the  terraced  loam  does  to  the  last. 

At  Brownsville  the  loam-terrace  is  60  feet  above  the  flood-plain 
of  the  Mississippi. 

At  Yucatan  the  terrace  flat  is  40  ieet  above  the  present  flood- 
plain  of  the  Soath  Fork  of  Root  river.  The  flood-plain  is  6  feet 
above  low  water. 

At  Freebu]^  the  terrace  is  JK)  feet  the  flood-plain  of  Crooked 
creek,  which  is  S  feet  above  the  water  of  the  creek. 

Wells  in  Houston  County. 

A  few  wells  situated  in  the  valley  of  Root  river  have  disclosed 
vegetable  remains  at  about  the  level  of  the  flood-plain,  and  proba- 
bly the  terraces  generally  cover  a  layer  of  vegetable  remains  that 
was  caused  by  the  decay  and  burial  of  pre-glacial  plants.  This  has 
only  been  detected,  so  far  as  known,  at  Hokah,  and  at  La  Crescent. 
At  the  former  place  the  well  of  Isaac  West  was  filled  again  because 
the  "muck-bed"  rendered  the  water  unfit  for  use.  The  same  is 
true  of  WiUiam  Wykoff 's  and  W.  F.  Weber's,  and  a  number  of 
6 


by  Google 


43  GEOLOGICAL   AND  HATIIBAL  HIBTOBT 

others.    Probably  the  chantctera  of  Mr.  Pidge's,  as  given  below, 
are  those  common  to  most  of  them. 

B.  F.  Pidge's  WeU  at  Hokah. 

It  is  situated  on  the  lower  terrace. 

FMt. 

Loam  uidsitiid 60orS5 

Tagetatlon,  leaTea,  stick,  mack,  Ac, 4 

Sand,  with  some  conne  pnbblei,  '■  llteiallj  flllad  wltb  anall  aheJls"  4 

Wbite  sand,  yielding  water S 

The  waterofthiswell  tastes  rather  peculiar,  and  at  first  it  was  not 
fit  for  ase.  Sometimes  still  it  comes  up  black,  lihe  dye,  bat  by 
use  it  becomes  clearer,  and  is  used  for  all  domestic  purposes,  with* 
out  injurious  effects.  Sugar  of  lead  causes  it  to  become  milky 
white.  Acetate  of  potassa  produces  no  change  ;  sulphate  of  zinc 
no  change.  When  it  rises  in  the  bucket  it  is  not  clear,  but  some- 
what cloudy,  as  if  with  clay. 

The  well  of  Mr.  Thos.  Fairbanks,  at  Mound  Prairie,  disclosed  a 
bone,  now  said  to  be  in  the  possession  of  Dr.  Armstrong,  at 
Hokah.  Efforts  that  have  been  made  to  secure  facts  in  r^errence 
to  this  discorery,  and  further  account  lA  the  bone,  have  been  nu> 
successful. 
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Throi^hout  tlie  county  are  numerouB  springs,  Bonte  of  which 
are  very  large,  and  gush  ont  along  the  valleyB,  They  seem  to  be 
the  outlets  of  enbterranean  streams.  Tho^e  above  Rriceford  fur< 
nish  the  water  for  the  flouring  mills  at  that  place.  There  is  also 
a  large  one  on  Sec.  17,  Caledonia,  three  milea  south  of  Sheldon. 
They  seem  to  frequent  the  horizon  of  about  80  feet  below  the  top 
of  the  St.  Lawrence  limestone,  and  indicate  a  ahaly,  or  otherwise 
imperrions,  layer  there  in  that  formation. 

Material  Bisources. 

The  rocks  of  the  county  do  not  contain  any  valuable  minerals. 
They  are  everywhere  abundantly  exposed,  and  are  qnarried  at 
many  places  for  ordinary  building-atone  and  for  quicklime. 

,  Building  Stotu. 

Ai  Spring  Orove  the  Lutheran  society  is  bnilding  a  lai^  church, 
of  hiick.,  the  basement  being  &om  the  Lower  Trenton,  in  layers 
of  four  to  six  inches,  taken  from  quarries  near  the  village.  The 
heavy  trimmings  are  from  the  St.  Lawrence  limestone.  The  quar- 
ries are  owned  by  Qeorge  Timansen  and  Ole  Toatenson. 

The  Toledo  Woolen  Mill,  of  Fletcher  &  Williams,  Sec.  5,  La 
Crescent,  is  built  of  the  St.  Lawrence,  quarried  near. 

At  Caledonia  the  St.  Lawrence  is  extensively  used  for  building, 
quarried  about  a  mile  east  of  the  village.  The  Qerman  Catholic 
church  is  the  principal  building  made  of  it,  being  also  the  largest 
building  in  the  place.  The  county  jail  is  a  fine  building  of  the 
same,  the  courses  being  about  ten  inches  thick,  rubble  dressed, 
with  trimmings  of  the  same.  The  bnaineas  blocks  of  Nicholas 
Koob,  J.  J.  Belden,  John  Krantz,  Joseph  Vossen,  Jacob  Bouquet 
and  Nix  Erstine  are  also  constructed  of  the  same  stoue.  The 
quarries  are  owned  by  John  Molitor,  John  Dorsh,  Anton  Molitor, 
Widow  Cunningham  and  John  Aiken. 

On  Sec.  24,  Spring  Grove,  Mr.  K.  Gilbertson  has  a  two-story 
stone  residence  on  his  farm,  quarried  from  the  Trenton. 

At  Money  Creek,  Harvey  Chapel  has  a  quarry  that  furnishes 
good  stone  for  building,  though  much  of  that  which  is  used  is 
taken  from  the  surface  near  the  tops  of  the  bluffs,  having  been 
loosened  and  broken  up  by  the  weather. 

On  the  KE.  i  Sec.  11,  Caledonia,  is  Mrs.  M.  Brown's  stone 
house,  built  of  the  Lower  Magnesian. 

Mr.  J.  Kline  has  a  fine  farm-house  of  stone  token  from  the  St. 
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Lawrence,  on  Sec.  19,  Union.  Near  Mr.  Kline's  quarry  ie  aa 
other  owned  by  Henry  Snare.  There  is  another  on  Sec.  29,  Union, 
owned  by  Michael  Wilhelm.  L.  Svenson's  is  on  Sec.  3,  (S.  E.) 
Houston. 

The  principal  qnarries  at  Hokah,  now  worked,  are  those  of 
Kath.  Whiteman,  in  the  St.  Croix  sandstone,  and  Widow  Prindle. 
The  stone  of  Mr.  Whiteman's  quarry  is  a  harsh,  argillaceous  sand- 
rock,  in  layers  a  few  inches  thick,  which  becomes  firmer  on  exposure. 
The  best  building  stone  lies  higher  up  in  the  bluffs,  and  was  opened 
in  Mt.  Tom  by  the  3.  M.  B.  R.  for  the  construction  of  their  shops. 
It  is  from  the  St.  Lawrence. 

At  La  Crescent  the  public  school-house  was  built  of  stone  from 
Potier  &  Taylor's  quarry,  likewise  in  the  St.  Lawrence,  north  of 
La  Crescent,  in  the  edge  of  Winona  county. 

Lang's  brewery.  Sec.  28,  Hokah,  is  a  large  stone  building  near 
the  river,  built  of  limestone  from  near  the  top  of  the  bluff. 

There  is  also  a  fine  stone  farm-house  owned  by  Wm.  Splitter,  on 
Sec.  21,  La  Crescent,  in  Root  river  valley.  The  Nunnery,  Sec.  28, 
La  Crescent,  was  constructed  of  stone  got  from  the  bluffs  near,  in- 
cluding also  that  used  for  quicklime.  These  are  all  from  the  St. 
lawrence. 

On  Winnebago  creek  (Sec.  22,  Winnebago,)  Mr.  B.  T.  Barbour 
has  a  stone  Souring  mill. 

0.  T.  West  has  a  limestone  quarry  at  Brownsville,  which  sup- 
plied heavy  stone  for  the  railroad  and  for  other  uses.  Mr.  Job 
Brown's,  at  the  same  place,  furnished  the  limestone  foundation 
for  ihe  public  scbool-houae. 

The  forgoing  are  a  few  of  the  stone  buildings  in  the  county, 
but  there  are  several  others  which,  though  noticed  in  the  progress 
of  the  survey,  were  not  carefully  located,  and  cannot  be  referred 
to.  The  St.  Lawrence  supplies  by  far  the  greater  portion  of  the 
building-stone  used  in  the  county.  There  is  not  a  single  known 
workable  quarry  in  the  Shakopee,  though  exposed  as  favorably  as 
the  St.  Lawrence.  It  is  uniformly  ignored.  It  is  harder  to  work, 
has  cherty  lumps  and  siliceous  cgncretions  which  not  only  disturb 
the  bedding  but  render  it  difficult  to  cut  into  desired  shapes,  and 
is  generally  in  thinner  layers. ,  The  color  is  much  the  same  as  that 
of  the  St.  Lawrence,  being  buff,  or  slightly  salmon-colored,  but 
the  St.  Lawrence  is,  where  most  used  for  building,  also  somewhat 
open  or  vesicular  in  texture.  Thus  mortar  sets  firmly  upon  it, 
and  forms  a  sutured  attachment.  When  the  St.  Lawrence  stone 
is  first  taken  out  it  cuts  more  easily  than  after  exposure  for  a  few 
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weeks,  a  fact  which  seems  to  be  true  of  nearly  all  good  buUding 
stone. 

Strength  of  Minnesota  Building'Stones. 

A  series  of  experiments  has  been  carried  on  by  Oen.  Q.  A.  Oil* 
more,  under  the  direction  of  den.  A.  A.  Homphreys,  Chief  of 
Bngineera,  TJ.  S.  A.,  during  several  year*,  on  the  strength  of  ran- 
rions  building-stones  in  the  United  States.  The  tests  that  have 
been  made  are  conducted  with  great  care  and  precision,  and  de- 
monstrate the  compressive  strength,  specific  gravity  and  ratio  of 
absorption,  of  the  stones  tested.  In  the  report  of  the  Chief  of 
Engineers  for  187K  is  a  general  table  giving  resulte,  and  in  that 
table  are  named  the  following  building  stones  from  Minnesota. 
Two-inch  cubes  were  crushed  under  a  powerful  press. 
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Sand. 

The  St.  Peter  formation  ia  excavated  for  mortar-sand  by  Jesse 
Schofield,  Sec.  14,  Caledonia,  and  by  John  Burns  on  Sec.  26. 
Thie  whit«  sand  is  delivered  at  Caledonia  village  for  |1.25  per  load, 
or  occasionally  Ibr  $1.60. 

The  St.  Croix  furnishes  a  similar  sand  near  Mr.  Ekline's,  Sec.  16, 
Union.  These  formations  will  supply  a  similar  isad  in  any  part 
of  the  county  where  they  are  accessible,  the  layers  in  the  St.  Croix, 
however,  are  about  200  feet  below  the  top  of  the  formation. 

At  Mr.  iSchofield's  sand  quarry,  about  a  mile  west  of  Caledonia, 
is  a  large  mass  of  "lamellar  calcite,"  lying  on  the  bIojw  of  the  St. 
Peter,  and  nearly  covered  by  the  loam.  In  that  respect  it  is  like 
a  similar  mass  seen  near  St.  Charles,  in  Winona  county,  in  1872, 
and  mentioned  in  the  report  for  that  year,  but  it  seems  more  firm 
than  that.  This  appears  like  a  firm,  very  compact  rock,  conaist- 
ing  of  almost  pure  carbonate  of  lime,  but  somewhat  colored.  It  is 
mainly  massive,  and  striated,  or  laminated,  but  shows  some  crys- 
talline grains.  It  weathers  into  undulating  or  wavy,  smooth 
surfaces.  There  is  another  much  lai^r  mass,  weighing  many 
tons  on  the  land  of  Mr.  Willard,  a  short  distance  west.  These 
masses  can  be  burnt  into  a  purely  white  quicklime  of  great  strength. 

The  age  and  origin  of  this  calcite  involves  an  interesting  prob- 
lem. When  that  piece  was  found  in  Winona  county,  in  1872,  it 
was  referred  hypothetically  to  the  Trenton  Green  Shales,  or  to  the 
worn-out  Cretaceous  that  may  have  covered  that  country,  making 
it  of  rock  origin,  either  Lower  Silurian  or  Mesozoic,  but  there  is 
much  reason  to  believe  these  calcite  masses  are  not  referable  to 
the  rocktM  situ,  but  are  of  atmospheric  origin,  being,  in  short,  the 
remains  of  immense  travertine  deposits  from  limy  water  ruiming 
down  the  St,  Peter  slope  from  springs  that  once  existed  but  are 
now  dry.  They  lie  on  the  slope  of  the  outcropping  edge  of  the  St. 
Peter,  just  below  the  Green  Shales  which  shed  all  the  water  that 
works  downward  through  the  Upper  Trenton  limestone  ;  bat  they 
are  also,  so  far  as  discovered,  in  regions  where  the  Upper  Trenton 
does  not  now  exist,  the  only  remaining  portion  of  the  Trenton 
being  that  which  lies  below  the  Oreen  Shales.  This  is  strikingly 
the  case  near  Caledonia,  where  the  Trenton  is  reduced  to  mounds 
and  tables,  capping  the  St.  Peter  sandstone,  very  far  isolated  from 
the  main  area  of  the  Trenton.  To  suppose  this  calcite  is  due  to 
springs  caused  by  the  Green  Shales,  a  common  phenomenon  now 
in  Fillmore  county,  is  to  require  the  former  existence  of  the  Upper 
Trenton,  with  a  considerable  thickness  of  strata,  over  all  the  re- 
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gion  of  C&ledonia,  and  extending  far  euougli  Dortli  and  east  to 
faniiah  drainage  stirface  sufficient  to  maintain  suoh  sprii^.  This 
ia  not  inconsistent  with  the  history  of  geological  changes,  dot  with 
the  lapse  of  time  since  the  Trenton  was  elevated  to  the  condition 
of  di7  land.  The  present  existence  of  isolated  patches  of  the 
Lower  Trenton,  both  in  Minnesota  and  Wisconsin,  can  only  be 
explained  on  the  theory  that  the  whole  formation  was  once  more 
lai^ely  spread  in  horizontal  strata  orer  those  states,  than  at  pres- 
ent. TheiD  an  extension  of  the  Lower  Trenton  so  as  to  embrace 
in  one  sheet  of  layers  these  isolated  patches,  is  no  more  than 
enoogh  to  bring  also  the  Upper  Trenton  into  the  region  of  these 
calcite  masses.  The  present  outlines,  shape  and  position  of  the 
areas  of  the  Lower  Trenton,  demonstrate  that  they  are  only  the 
relics  of  once  greater  areas  which  have  been  eroded  and  removed 
slowly,  and  left  as  they  are  because  they  h^ve  been  better  protected 
against  destructive  agents.  While  Root  river  has  been  excavating 
the  gorge  in  which  it  runs,  500  feet  deep  and  two  miles  wide,  the 
Trenton  limestone,  which  at  first  may  have  extended  as  tar  north- 
east as  to  Hokah,  has  been  slowly  receding  under  the  operation  of 
denudation  and  surface  drainage.  These  calcite  masses,  then,  are 
relics  of  pre-glaeial  time,  and  perhaps  of  early  pre-glaciat  time, 
since  the  last  glacial  epoch  did  not  operate  in  Houston  county  ao 
as  to  disturb  the  older  surface.* 

Brick. 

The  loam  everywhere  is  suitable  for  maldng  brick,  which  are 
uniformly  red.    The  following  establishments  were  seen : 

Stephen  Robinson,  Money  Creek  ;  two  miles  south  of  the 
village 

Fischer  &  Keller,  Caledonia ;  began  last  y6ar ;  burnt  three  kilns, 
and  sold  at  |6.00  per  thousand. 

Brick  were  formerly  made  at  La  Crescent. 

The  Lutheran  Society,  at  Spring  Qrove,  manufacture  on  the 
spot  a  fine  red  brick  from  the  loam  taken  out  for  foundations  and 
basement  of  their  large  new  church  edifice. 

Lime. 

The  Trenton  and  the  St.  Lawrence  furnish  all  the  quicklime 
made  in  Houston  county.    There  are  no  extensive  manufacturers, 


■  S««  th*  Pint  Aoaul  Baport,  p.  iT. 
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but  the  common  pot-kiln  is  found  &t  a  number  of  points,  by  which 
enougb  is  mad&  to  satisfy  the  local  demands. 

OlaTlmro,  sec.  S4,  Hone;  Creek St.  Lawrence. 

QUbert  NelBon,  Spring  Grove Trenton. 

Michael  BUaen,  14  mile  weat  of  Caledonia TtentOD. 

Peter  Ereer,  ne.  ^  sec  29,  Mftyrtlle St.  Lawrence. 

^ohnOroM,  1  mile  nw.  flrom  Brownsville St.  Lawrence. 

Jolin  Holltor,  1  TDlle  east  of  Caledonia St.  Lawrence. 

George  Tlmansen,  SprlngOtore Trenton. 

Ole  TOBtengon,  Spring  Qrove Trenton. 

Wm.  E.  Potter,  LaCrescent St.  Lawrenc*. 

SamnelPonnd,  sec.  19,  Holub St.  Lawrence. 

Lead. 

It  18  a  common  belief  at  La  Crescent,  held  by  Mr.  Kuapp,  Mr. 
Day  and  others,  that  the  lead  enterprise  at  Dresbach,  mentioned 
by  Dr.  Owen  in  his  final  report  on  the  geology  of  Wisconsin, 
Iowa  and  Minnesota,  was  a  speculating  job,  got  up  for  the  par- 
pose  of  creating  an  excitement  and  selling  land.  The  reputed 
discoverers  were  men  from  Qalena,  .111.,  and  the  lead  found  is 
believed  to  have  been  brought  from  that  place.  The  excitement 
soon  died  out,  and  all  operations  ceased  the  same  season  they 
began,  and  have  never  been  revived.  Whether  this  be  true  or 
not  the  rock,  though  not  the  same  as  that  at  Galena,  is  about  the 
same  as  that  in  which  are  the  lead  mines  in  Missouri. 

Earthtcorhs. 

At  La  Crescent  are  a  great  many  so-called  Indian  Mounds. 
Many  have  been  graded  away,  but  a  good  many  still  exist.  They 
are  on  the  brow  of  the  drift>terrace,  or  lower  bench,  and  none  are 
known  on  the  upper,  loam-terrace.  They  are,  as  usual,  in  rude 
rows,  and  about  three  feet  high,  some  of  them  being  four  feet. 
When  opened  they  have  been  found  to  contain  human  remains  of 
men  of  large  stature,  and  it  is  said  that  in  grading  for  the  railroad  - 
a  copper  skillet  and  other  trinkets  were  found  at  the  depth  of  18 
feet  below  the  surface. 
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III. 

PALEONTOLOGY. 


Notes  on  the  fossils  of  the  Trenton  Unwstone  in  Minnesota. 

Since  the  examiuatioa  by  Prof.  James  Hall,  of  the  fossils  of  the 
Trenton,  Black  river  and  Birdseye  limestones  of  New  York,  and 
the  publication  in  1846  of  his  large  pioneer  volume  on  the  palsBon- 
tology  of  the  rocks  of  the  United  States,  which  makes  the  l^t 
Tol^tme  of  the  New  York  State  Paleeontology,  nothing  so  thorough 
as  his  work  has  been  undertaken  on  the  fossil  contents  of  that 
geological  horizon. 

In  Dr.  Owen's  report  on  the  geology  of  Wisconsin,  Iowa  and 
Minnesota,  which  followed  Prof.  Hall's  first  volume,  in  1851,  s 
few  species  occurring  at  the  falls  of  St.  Anthony,  and  on  Turkey 
river  in  Iowa,  are  described,  and  others  are  mentioned  as  identified 
at  various  other  points  in  the  northwest.  The  names  applied  are 
generally  those  of  Prof.  James  Hall,  and  the  identifications  are 
baaed  on  those  of  the  Trenton  group  of  New  York  State. 

In  Foster  &  Whitney's  Report  on  the  Lake  Superior  Land  Dis- 
trict (1851)  a  few  more  species  are  described  and  figured  by  Prof. 
Hall,  derived  from  the  Trenton  limestone  in  Michigan  and  Wis- 
consin. 

In  the  First  Canadian  Decade  (1858)  by  J.  W.  Salter,  other 
species  are  described,  particularly  gast«ropods,  and  there  is  also  a 
full  account  of  Beceptaculitea  occidentalis,  a  genus  which  Prof. 
Hall  first  announced  from  the  Trenton  but  failed  to  fully  elucidate, 
owing  to  not  having  favorable  specimens. 

In  the  Third  Canadian  Decade  (1858)  Mr.  Billings  has  named 
and  figured  a  number  of  cystids  from  the  Trenton  rocks  of  Canada. 

In  the  Fourth  Decade  (1859)  the  same  eminent  palaeontologist 
describes  the  crinoids  of  the  Trenton  as  found  in  Canada. 

In  1861  was  published  by  the  legislature  of  Wisconsin  a  small 
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volume  containing  descriptions  of  a  nomber  of  new  species  of 
fossils  from  the  Trenton  of  that  state  by  Prof.  Hall,  who  was  then 
State  Qeolc^st  of  Wisconsin.  This  contribution  to  the  paleon- 
tology of  the  Lower  Silurian  was  printed  only  in  the  legislative 
documents,  and  is  very  tare. 

The  Heports  of  the  New  York  State  Cabinet,  containing  ^he 
papers  of  the  Curator,  Prof.  Hall,  are  many  of  them  given  largely 
to  paJieontoIogy,  and  a  number  of  them  pertain  to  the  Trenton 
limestone.  These  reports  are  issued  annually,  and  now  number 
27. 

In  the  Annual  Reports  of  Progress  of  the  Geol(^^al  Survey  of 
Canada,  Mr.  Billings  also  continued  to  add  to  our  knowledge  of  the 
palaeontology  of  the  Trenton,  such  material  as  waa  gathered  in 
Canada.  The  reports  for  1654,  1857  and  1868  contain  matter  re- 
lating to  the  Trenton.  Subsequently  to  that  he  published  his  de- 
scriptions of  fossils  separately,  and  in  1865  was  issned  a  fine  vol- 
ume on  the  Paleeozoic  fossils  of  Canada  which  was  entirely  the 
work  of  Mr.  Billings,  and  contains  figures  of  a  number  of  Trenton 
species. 

In  1863  appeared  The  Geolagy  of  Canada,  which,  however,  only 
gives  figures  and  names  of  species  already  described. 

In  1868  was  published  the  third  volume  of  the  publications  of  the 
Oeological  Survey  of  Illinois,  which  contains  some  descriptions  of 
fossils  from  the  Trenton  and  Galena  formations,  by  Messrs.  Meek 
.and  Worthen. 

Meantime,  in  Tennessee,  Prof.  J.  M.  SafFord  hod  closely  exam- 
ined the  fauna  of  the  Trenton  and  Nashville  series  in  that  state, 
land  without  describing  many  new  species  be  has  given  in  his  vol- 
ume on  the  geology  of  that  state  much  accurate  information  con- 
cerning its  palaeontology,  as  correlated  to  the  same  horizon  in  New 
New  York  state.     This  was  published  in  1869. 

In  1874  appeared  the  first  part  of  Vol.  2  of  PaUeozoic  Fossils  of 
Canada,  by  Mr.  Billings,  but  it  is  mainly  taken  up  with  the  Que- 
bec Group. 

By  the  aid  of  the  foregoing  works  some  pr<^^ss  has  been  made 
in  the  examination  of  the  Trenton  fossils  of  Minnesota.  The 
specimens  thus  far  examined  are  a  part  of  those  gathered  by  the 
Geological  Survey  of  the  State.  The  examination  is  far  from 
complete.  Indeed  it  has  but  just  begun.  Those  have  been  named 
which  are  identifiable  readily,  leaving  doubtful  specimens,  as  far 
as  the  investigation  has  gone,  to  some  future  time  when  more 
pains  can  be  taken  to  make  sections  and  minute  examinations. 
Moreover,  there  is  a  good  collection  of  Trenton  fossils  in  the  cases 


by  Google 


sdfiTET   OF  lOSSBaOTA.  '    63 

of  the  Minnesota  Academy,  and  another  in  the  Academy  at  St.' 
Panl,  while  one  of  the  best  collections  of  (}alena  foBsilB  that  have 
ever  been  made  is  in  the  poBseasion  of  Mr.  Frank  Wilson,  at  Man- 
torville,  who  has  kindly  loaned  them  to  the  Survey. 

It  is  hoped  that  with  the  aid  of  these  collections,  after  a  while, 
a  complete  account  of  the  Trenton  fauna  may  be  made  out  for  the 
Korthwest,  and  that  the  study  of  this  formation — so  long  neg- 
lected— ^may  be  made  more  easy  and  attractive. 

The  following  species  have  been  identified  already.  This  list, 
though  very  incomplete,  is  here  given  that  it  may  be  seen  how  far 
the  work  has  gone: 

C^halopoda. 

Endoceru  angiutlcsmentaiii.    Hall. 

Bodocaru  magnlventnim.    Hall. 

Ortliocersa  mDlUcameratnin.    Cqii. 

Endocaraa  protelforme.    Hall. 

BndocfltM  proMlforme.    Hall.    Tar  BtranKnlatnm.    Hall. 

Bndoceraa  dlatant.    Hall. 

UtDltes  DDdatni.    Con. 

Ormoceraa  tennlfllnm.    HaU. 

Connlarla  TrentoneiulB.    Hall. 

Ortboceraa  blllnaatiiiD.    Hal). 

Orthoeeras  JanceniD.    Hall. 

10  BpeclM. 

Gasteropoda. 

Uacloiea  magna.    Hall. 

HnrchlBonla  bellli^cta.    HaU. 

MnrclilaoDia  tilctiiota.    HaU. 

MnrcblBODla  p«raiigiilata.    HaU. 

Mnrchlsonla  angnstata.    HaU. 

FleDrotomaila  mnbilteata.    HalL 

FlenrotomarlB  amblgoa.    HaU. 

PleurotomarU  lentlcnlarla.    Con. 

HnTchlsonla  anbftuIfotinlB.    HaU. 

Hadarea  Loganl.    8aL  . 

RliaplilBtoiiia  laplclda.    Salter  (f) 

11  species. 

Brachiopoda. 

Btiophomena  altemata.    Con. 

Stropliomena  tenolatrlala.    Sow.    (a  TBrtetr.) 
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Orthta  teatadlnaria.    Dal. 

8tTophoin«tia  flnctaoM.    BUI. 

DlaclDft  P«lopet.    Bill. 

BhfDchoBellft  cap&x.    Con.    (iDcrebesceus  of  HaJl.) 

OrtblB  pUcatella.    H.  ' 

Orthia  aabqnadnU.    H.(  f] 

Strophomena  nitene.    BU1.(?) 

Llngola  qnadrata-    BIcIl 

Ottilia  occideotalls.    H. 

Also  andetennlned  Bpecles  of  OrthU  Lepta«na,  Strophm 
Llngnlai  BlijnctioiielU.  and  of  the  Aatphat,  Ambonjchla. . 
11  species. 


Pol^  Badiatei. 


Fetrala  cornicalmn.    B. 
Chaetetea  LTcoperdoD.    H. 
Obaetetes  petropoUtanos.    Pander. 
8  species. 

Crustacea. 

nitenus  laUdonaU.    Hall  (  ?) 
Isotelos  (AsapbDB]  glgas.    Hall. 

3  species. 


Beceptacnlites  occldentalis.    Sal. 
Beceptacnlites  Owenl.    Hall. 

9  species. 

In  addition  to  Uieae  there  is  a  nnmber  of  speciestliat  }iaYe  been 
examined  that  have  proved  to  be  unidentifiable  by  the  ase  of  refeF* 
enceS  accessible,  and  some  of  them  may  prove  to  be  new  to  science. 

Of  the  foregoing  species  the  following  pertain  to  the  Lower 
Trenton  or  to  the  Qreen  Shales  that  separate  tiie  Lower  Trenton 
from  the  Upper,  and  may  probaUy  be  found  in  the  neighborhood 
of  Minneapolis,  or  along  the  blu^  of  the  river  below  the  Falls  of 
St.  Anthony : 

Bodoceras  angusticameratam.    Hall. 
Endocaras  magntTentnun.    Hall. 
Bndoceras  protelfbrme.    Hall. 
Bndoeeras  distans.    Ball. 
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Cb&etotes  Lycoperdon.    Hall. 

Chaetetea  petropoUUniu.    Fonder. 

BbsphlBtoma  Uplcl<U.    8alt«r(r] 

Petrala  conHcolnm.    EsU. 

Orthoceru  Jnncenm.    H&U. 

Orthoc«ru  moltlcamentam.  .  Con. 

Orthocenw  blllnutnm.    Hall.    (Becord  donbCAiL) 

Itotelia  glRu.    Hall. 

Orthla  testndlnftrla.    DaL 

BbyDcbonflUa  capax.    Con. 

LlngnU  qaadraU.   El«h. 

The  specimens  from  the  locality  of  Miimeapolis  hare  not  yet 
been  subjected  to  careful  examination.  There  are  knoim  to  be 
other  species  of  brachiopods,  ^aptolites  and  fucoids,  besides  gaa- 
teropods  and  corals. 

The  following  hare  been  identified  ft-om  the  Upper  Trenton, 
not  including  the  QsJena : 

Ortboceras  mnltlcBmeratain.    Con. 

Lttoites  nndaWa.    Con. 

Bndocenu  dlsUuis.    Hall. 

ReMptacnlltes  ocddentalls.    Bal. 

Bndocaraa  protelfbrme.    HaU.        Var  BtrangoUtnm.    Hall. 

Ormoceras  t«nnlfllnm.    HaU. 

Hadniea  magna.    H. 

Uadtuea  Loganl.    Salter. 

FleurotomarlB  Lentlcolarls.    Con. 

Chaetetea  petropoUtanns.    Pander. 

Hnrcblaonla  snbftulfornilB.    H. 

Unrcblsonta  belliclncta.    H. 

Receptacnlltas  Owent.    H. 

Bb;ocbonella  capax.    Con. 

The  following  are  known  from  the  Oalens  within  the  limits  of 
this  State: 

Bndoceru  magnWentnim.    Hall. 
KndoctTU  pTot«lfi>rme.    Hall. 
Beceptacnlltea  Owenl.    Hall. 
Patrala  cornlcnlam.    H. 
Conn]  aria  TrentonenslB. 
Btropfaomena  altemata.    Con. 
Hoichlaonla  blclcnta.    H. 
laotelns  glgaa.    H. 
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HnrchlsonU  penngnUta.    H. 
Hnrehltotita  uigaaUta.    H. 
HutgUsoiiU  belllclncta.    H. 
Pleniatomula  nmblllcftta.    H. 
Fleorotomarla  unblgoa.    H. 
Strophomeiut  MnitUtrtata.    H.  (rarletj.) 
OrtU*  MttDdlnula.    Dkl. 
Strophomeoa  floctaosa.    BUI. 
DUcInt  Pelopu.    BUI  / 

Orthls  pUcueUa.    H. 
Orthla  rabqaadnU.    H.rf) 
atraphomeiu  nlteiu.    BUL(r) 
OrtUa  oochlMitaUji.    H. 
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IV. 
CHEMISTRY. 


BEPOBT  OP  PBOP.    8.-  P.    PEOKHAM. 


¥raf.  N.  H.  WitwheU: 

Mt  Dza.b  Sm : — I  have  the  pleasure  of  reporting  the  chemical 
work  on  the  Geological  Survey  for  the  past  year  as  consiating  of  a 
complete  analyaifl  of  the  so-called,  Ruseell  Mineral  Spring,  in  Min- 
neapolis ;  foor  specimens  of  coal  and  their  ashes  the  serial  num- 
hers  of  which  are  11,  12,  IS  and  14  ;  No.  15,  a  sort  of  clay,  and  a 
stone  known  as  the  St.  Lawrence  limestone,  of  which  there  were 
two  specimens  nombered  30  and  81.  I  also  report  the  analyses 
made  for  Messrs.  Kindred  and  Culver  in  the  fall  of  1876. 

The  process  of  analysis  employed  for  the  coals  was  the  same  as 
that  nsed  by  myself  for  the  analysis  of  some  25  specimens  belong- 
ing to  the  Geological  Survey  of  California.  The  specific  gravity 
was  first  determined  by  sifting  the  dust  from  the  finely  granulated 
coal  and  weighing  in  a  sp.  gr.  flask,  after  standing  under  water  at 
least  13  hours.  One  gramme  was  ^ben  weighed  in  a  platinum  cru- 
cible and  dried  at  a  temperature  of  215°-220°  Fahr.  until  it  ceased 
to  lose  weight.     The  loss  is  water.* 

The  residue  was  then  heated  over  a  Bunaen's  burner  for  8.5min- 
utes,  and  then  over  a  blast  lamp  for  the  same  length  of  time,  and 
weighed.  The  loss  was  considered  to  be  volatile  combustible  mat- 
ter. The  residue  was  burned  to  an  aeh  and  the  aah  weighed.  The 
loss  from  combustion  was  considered  to  be  non-volatile  combusti- 
ble material,  or  fixed  carbon. 

*Tlw  qnwtloB  hu  ban  nlMd  wtiMhar  or  no  tUi  loM  1M  wiMr.  Very  car*fliU7  COB- 
daeUd  *ip«iiin«iti  v*n  mida  duiing  mr  T«Manl>  npeB  tha  CkUhiniU  cobIi,  to  Mcirtaln 
If  Ik*  ckM  W41  oxldli*d  br  proloBK*d  hwUni  at  Ui(  Mnpantors  ibOTa  mmtlonwl.  Th* 
unoont  of  waMr  Meiplu)  mi  tiMorbad  br  oblorlda  of  ealctms  and  valghad.  It  aiacUy 
coiraapondad  to  tha  loaa  azpartanead  irhan  Iha  aiparlmoBt  WH  condBOtad  ■■  daacrlbad 
■bova,  and  no  oxidation  prodncti  conld  ba  dataetad. 
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In  confonoity  with  your  wishes  I  also  made  a  quantitative  analysis 
of  the  ashes  of  each  of  these  coals. 

The  coals  are  quite  unlike,  Nos,  11  and  12  are  semi-cannel 
coals.  No.  13  consists  of  a  mass  of  clay  containing  carbonaceous 
matter.  No,  14  consists  of  an  earthy  mass,  chiefly  silica  contain- 
ing fragments  of  mineral  charcoal. 

No.  11  is  homogeneous  and  brittle,  of  a  dull  black  color,  and 
cracks  in  a  dry  atmosphere.  When  heated  it  is  non-caking,  the 
pieces  retaining  their  form  and  size,  and  in  this  respect  it  resem- 
bles some  of  the  cretaceous  coals  of  the  Pacific  coast.  The  resalts 
of  analysis  are  as  follows  -. 

8[»cUlc  grtTtty 1.441 

Watar W.M  percent. 

Volatile  combustlbla  matter S4.ll       ■■ 

nx«dcwbon ».49       " 

Ash S-8I       " 

ioo.oa 

The  tsh  contalDed— 

loBolable  sUiclc  acid,  etc 8.898  per  cent. 

8olnbl«siUoIc*cld U.I69  " 

Snlphartc  acid 18.868  •< 

Ferrie  oxide  and  alumina 18.419  " 

Lime 7.B»a  " 

Uagnesla. IS.OM  " 

Carbonic  BCtd,  chloHne,  alkaltea,  «tc 11.714  " 

lOO-OOO      " 

The  total  amount  of  combustible  matter  in  this  coal  is  83.60 
per  cent. 
No.  13  in  some  respects  resembled  No.  11.    It  is  a  seml-caunel 

in  appearance,  very  friable  in  dry  air,  and  non-caking.  The  results 
of  analysis  are  as  follows  : 

SpecUcgraTltjr !.«» 

Watar II.TO  percent. 

Tolatlle  combnBttbla  mattar 88.82       " 

nxed  csrboB 45.61       " 

ABh 8.87       " 

100.00       " 
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The  aab  contalDed—  ^ 

iDsolnble  Blliclc  add,  etc 8  888  per  cent. 

SolableBlllclcBCld 23.96S  " 

Bulphnrlc  acid 19.674  " 

Ferric  oxide  aod  alamlni S0.006  " 

Lime 16.868  " 

Magnesia 8.916  " 

Carbonic  acid,  chlorine,  alkallei,  etc 8.720  " 

100.000      " 

The  total  amount  of  combustible  matter  in  this  coal  is  83.93 
per  cent. 

No  18  is  a  specimen  of  dark  colored  clay  containing  an  unusual 
amount  of  organic  combustible  matter,  not  enough,  howerer,  to 
give  it  any  value  as  fuel.  It  bams  to*  a  very  light-colored  ash 
consisting  largely  of  alnmina,  and  would  therefore  in  all  proha- 
hilty  make  very  good  jbrick  if  sufficient  sand  were  mixed  with  it. 
The  results  of  analysis  were  as  follows : 

SpeclflcgTSTltr- 1.968 

Water } 

Volatile  combnBtlble  matter S 39.65  percent 

Fixed  carbon ) 

Ash,  coDBlsttng  or  day 70.4S       '■ 

100.00       " 

Tbe  oah  coniained— 

iDSoInble  portion,  conaUUng  of  Inaolable  alaroina 

and  silicic  add 99.7S1  per  cent. 

SoUble  fllllclc  add t90 

Snlphnrlcadd SS2 

Ferric  oxlda  and  alumina    '• S.89t 

Lime 1.076 

Hagneala 848 

Undetermined  matters 1.169 

100.000 

No.  14  consisted  of  a  soft,  siliceons  rock,  containing  small  frag* 
ments,  grains  and  specks  of  mineral  charcoal.  The  results  of 
analysis  are  as  follows : 
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SpecUlc  gravity S.Ul 

Wnteiuid  combiutlble  matter M.Hpercent. 

ish 78.46  " 

100.00 

Tbe  uh  cont&liMd— 

iDMilnble  matter,  dilefly  slllctc  acid M.SM  pei  cent. 

Solnble  ■tllcic  acid 0.S86 

Salpborlc  acid 0.178  " 

Ferric  oxide  aod  alomlna O.iUiT  ■' 

Ume ixm 

MagoesU 0.46S  •' 

Undetermined  matters 0.695  " 

100.000 

No.  15  is  a  dull-green,  a&orphons  mineral,  onctaons  and  Boapj' 
to  tlie  touch.  Fracture  uneven,  coarsely  granular.  Hardness  1,5. 
Easily  cut  with  a  knife,  giving  a  smooth  surface.  Specific  gravity 
2.562.  Lustre  dull,  waxy,  with  very  minute  pearly  scales.  Color 
mottled,  dull-green  to  grayish-green,  opaque,  scales  translucent. 
When  wetted  it  absorbs  water  and  softens,  but  does  not  become 
plastic. 

In  closed  tube  it  gives  water.  'B.B.  infusible.  Gives  bine  color 
with  cobalt,  which  is  indistinct  from  excess  of  iron.  Is  decom- 
posed by  hydrochloric  acid,  leaving  a  white  insoluble  residue 
containing  only  a  trace  of  iron.  The  oxidation  of  the  iron  varies 
according  to  the  extent  of  the  exposure.  The  following  are  the 
mean  results  of  three  closely  concordant  analyses : 

Si  0, 37.88  per  cent. 

Fe,0, 16.78 

Al,  0, 26.96 

Mg  0 1.74       " 

Na,0  ! ^-^^ 

H,0 16.88 

99.16        " 

A  trace  of  lime  was  not  determined. 

These  results  skow  the  mineral  to  be  allied  to  Fohlunite,  var. 
Huronite  of  T.  S.  Hunt.  See  Dana's  Mineralogy,  Ed.  1870,  p.  465. 
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It  is  doubtlesa  one  of  the  numerous  decomposition  products  of  k 
ferm^ons  Feldspar.  . 

Nos.  30  and  31  are  pieces  of  the  St.  Lawrence  limestone.  This 
stone  consists  of  a  hard,  siliceous,  magaesian  limestone  containing 
BufBcient  iron  to  give  it  an  ocherous  shade  of  color  with  yellowish 
streaks.  It  also  contains  angular  grains  of  quartz  and  small  grains 
of  a  green  mineral  quite  uniformly  distributed  through  the  rock. 
These  grains  are  of  all  sizes  from  that  of  a  large  pin 's  head  to  those  of 
scarcely  preceptible  dimensions.  They  are  irregularly  spherical  in 
form,  sometimes  slightly  flattened,  or  elongated.  Cold  commercial 
hydrochloric  acid  dissolves  all  of  the  constituents  of  the  rock 
except  the  grains  of  quartz  andihe  green  gratas.  By  sifting  and 
careful  sorting,  the  largest  of  the  green  grains  may  be  obtained  quite 
pure.  The  specific  gravity  of  these  grains  is  3.634 — Hardness 
aboat  2.0.  B.  B.  infusible  becoming  brown  froti  oxidation  of  iron. 
In  the  closed  tube  gives  water  becoming  more  or  less  oxidized. 
The  following  are  the  mean  results  of  three  tmalyses  : 

SiO,       - 
■       FeO  .  -  -        ' 

MO,     . 
K,0 

Na,0     - 
H,0 

These  characteristics  and  results  give  a  variety  of  Olauconite 
not  decomposed*  by  hydrochloric  acid.  See  Dana's  Mineralogy, 
Ed.  1870,  p.  462. 

Russell  Mineral  Spring  Water.  This  water  fiows  from  a  spring 
in  the  cellar  of  the  house  at  present  occupied  by  Perkins  Russell, 
Esq.,  on  the  comer  of  Fifth  street  and  Fifteenth  avenue  3.  £.,  in 
this  city.  The  flow  of  the  spring  is  very  oniform  throughout  the 
year  and  the  volume  ia  copious,  bubbling  up  in  the  center  of  a  curbed 
area  about  four  feet  in  diameter.  On  exposure  to  the  atmosphere 
the  water  deposits  sesqui-oxide  of  iron.  No  gas  escapes  ^om 
super-saturation.  The  water  is  very  clear  and  sparkling,  with  a 
slight  green  color  and  the  taste  of  a  dilate  solution  of  hydrosul- 
phuric  acid  gas. 

Analysis  showed  that  one  U.  S.  wine  gallon  of  231  cubic  inches 
contains  of, 


48.20  per 

cent 

27.09 

6.94 

7.54 

1.02 

8.72 
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Potasium  chloride, 
Sodium  chloride, 
Calcium  chloride,     ' 
Calcium  carbonate    - 
Ctdcium  sulphate, 
Calcium  Phosphate, 
Magnesium  carhonate. 
Iron  proto-carbonate. 
Manganese  proto-carbonat«, 
Silicic  oxide,     - 
Organic  matter,     - 
Sodium  biborate, 
Potassium  nitrate, 
Ammonium  chloride, 
Calcium  fluoride,  ■ 
Barium  carbonate,    • 
Barium  sulphate, 


Total  solid  matter, 
Specific  gravity  at  60°  Fahc 
Temperature,    - 


•  NaCl     - 
CaCl, 
Ca  CO,  . 
Ca  SO,      ■ 
Ca,(PO,). 
Mg  CO,     - 
FeCO, 
Mn  CO,     - 
SiO.     . 


0.170161 
1.226701 
0.393765 
10.060996 
0.867690 
0.171380 
4.371058 
0.169227 
0.0 


0.208340 
A  trace. 
A  trace. 
A-  trace. 
A  trace. 
A  trace. 
A  trace. 

19.065061 
-  1.000638 
46.5"  Fahr. 


At  that  temperature  one  gallon  contains  of 
Carbonic  acid  gas,        ■       -        CO,       •       41.037482  C.  inches. 
Of  which  is  combined  to  form  bicarbonates,     25.661X71  G.  inches. 


Leaving  in  solution, 


16.886261  C.  inches. 


The  water  also  contains  an  amonnt  of  hydrogen  sulphide  (H,  S), 
varying  in  amount  at  different  times  from  a  trace  to  a  few  cubic 
inches  per  gallon. 

These  results  give  a  water  of  somewhat  peculiar  character,  yet 
not  sufficiently  remarkable  in  any  respect  to  lead  one  to  expect 
unusual  results  to  follow  its  use.  The  amount  of  solid  matter  is 
small  and  consequently  all  of  the  ingredients  present  are  found  in 
small  proportion ;  yet  we  find,  on  comparing  these  results  with  the 
analysis  of  other  waters,  that  the  amount  of  calcium  phosphate 
present  is  relatively  large.  The  reputation  which  the  water  has 
attained  as  a  remedial  agent,  may  be,  in  part,  due  to  the  presence 
of  this  salt,  or  it  may  be  due  to  the  peculiar  combination  presented 
by  the  simultaneous  presenG«  of  phosphate  of  lime,  proto-carbonate 
of  iron  and  salphide  of  hydrogen. 
.  It  may  be  said,  however,  that  the  causes  producing  certain  physio- 
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logical  effects  are  very  obscure,  and  when  these  effecta  are  obaerred 
to  follow  the  use  of  complex  mixtureB  dissolved  in  large  quantities 
of  w&t«r,  but  little  satisfaction  can  be  gained  ^m  theoretical 
specttlationa  that  attribute  them  to  the  presence  of  one  or  the 
other  ingredient  of  the  fnixture.  But  little  more  can  be  said 
than  that  the  water  contains  small  quantities  of  eubstancea  that 
give,  when  found  in  large  proportions,  the  specific  characters  to 
seltzer,  chalybeate,  and  white-sulphur  springs,  and  that  its  use  in' 
many  instances  has  been  attended  with  beneficial  results. 

In  accordance  with  your  request,  that  I  should  furnish  you  the 
results  of  the  analyses  that  were  made  in  the  fall  of  1875  for 
Messrs,  Kindred  and  Culver,  I  submit  the  following  : 

I.  Three  specimens  supposed  to  contain  silver  were  sent  to  Br. 
P.  B.  Rose  to  be  assayed.  The  first  two  were  from  J.  B.  Culver, 
Esq.,  of  Duluth,  and  were  reported  as  not  containing  silver.  The 
third  specimen  was  from  C.  F.  Kindred,  Esq.,  of  Brainerd.  It 
was  reported  as  containing  "  52.32  oz.  of  silver  to  the  ton  of  ore, 
which  at  $1.30  per  oz.  =  $68.01  per  ton." 

II.  A  sample  of  iron  ore,  supposed  to  contain  tin,  from  the 
neighborhood  of  Doluth,  was  sent  to  Prof.  E.  W.  Morley,  of 
Hudson,  Ohio,  a  gentleman  of  large  experience  on  iron  assays. 
He  reported  two  assays  as  yielding  iron,  16.19  per  cent,  and  16.17 
percent.  "Tin  not  present  in  any  appreciable  quantity.  The 
ore  appeared  to  contain  quite  a  notable  quantity  of  Titanium. 
Titanium  is  now  supposed  to  be  injurious.  *  *  The  amount  of 
iron  in  the  ore  is  so  small  that  iron  produced  fr^tm  it  could  hardly 
compete  with  richer  ores,  even  if  flux  and  coal  were  both  near  at 
hand.  One  would  not  like  to  say  the  ore  is  valueless  without 
knowing  the  relative  amount  of  silica  and  calcium  in  the  ore  ;  but 
the  probability  that  they  are  in  such  proportions  as  to  render  the 
addition  of  a  flux  needless,  is  very  slight." 

Another  sample  of  iron  ore  from  near  Duluth,  was  sent  Prof. 
Morley  with  instructions  to  determine  the  quantity  of  any  thing 
he  might  find  in  it  ot  commercial  value.  After  giving  the  details 
of  the  process  of  analysis,  he  says:  "¥ou  will  see  that  every- 
thing of  any  commercial  value  is  pretty  thoroughly  excluded.  It 
is  an  iron — magnesium — sodium  silicate  ;  with  not  enough  iron  to 
make  it  of  value  as  an  iron  ore. ' ' 

The  first  mentioned  iron  ore  resembles  an  iron  ore  found  in  the 
northern  part  of  Rhode  Island,  where  it  occurs  in  a  protruded 
mass,  in  some  respects  resembling  porphyry. 
Respectfully  submitted, 

g.  F.  Pkckham, 

MiKHBAPoLis,  Jan.  9, 1877.  State  Chemist. 


by  Google 


OIOLOOICAL  Am)   BATUBAL  HISTOBT 


v. 

BOTANY. 


The  survey  has  received  a  hearty  response  to  the  following  cii- 
cnlar,  which  was  issued  in  conformity  with  the  instructions  of  the 
Regents,  in  the  spring  (^  1876  : 


2o  the  BolanUf  of  the  8tatt : 

At  tbe  Bonnal  meeting  of  the  Board  of  Begents,  held  In  St.  Fsnl  la  De- 
cember, 187fi,  action  wks  taken  ordering  the  conuneDcement  of  &  thorongh 
and  ayitematlc  examination  of  the  flora  of  the  state.  This  was  done  In 
coDlbrmlty  to  ttie  law  ordering  a  geological  and  natural  historj  sarrey  of  the 
etate,  and  placing  It  In  charge  of  the  Begents  of  the  University.  One  clanae 
of  that  law  reads  as  follows : 

■■  Sko  8.  The  natural  hlatoi;  SDrvey  shall  tnclnde,  first,  an  examination 
of  the  vegetable  productions  of  the  state,  embracing  all  trees,  shrubs,  herbs 
and  grasses  native  or  natorallzed  In  the  state ;  second,  a  complete  and  sci- 
entific acconnt  of  the  animal  kingdom  as  properly  represented  In  the  state, 
InclndlDg  all  mammalia,  fishes,  reptiles,  birds  and  inaecta." 

In  the  prosecDtlon  of  this  examination  It  Is  expected  that  the  Begento  will 
have  the  assistance  of  the  botanlata  of  the  state,  and  it  is  for  their  lnfi)miv 
tlon  that  the  following  saggestlons  are  made  concerning  the  collection  and 
preservation  of  Intomatlon,  and  especially  of  botanical  specimens. 

1st.  Make  as  fDll  notes  as  possible  on  the  fiora  of  yoar  own  locality,  not 
only  naming  species,  bot  mentioning  pecDliaTllles  and  variations  or  struc- 
ture, habitat,  color|  and  relative  abandance.  Recollect  that  there  is  no 
published  text  book  that  professes  to  give  an  acconnt  of  the  flora  of  the 
coontry  west  of  the  Mississippi  in  this  latltade,  and  that  yon  are  very  largely 
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an  independent  observer.  Tfaerefbre  repeated  veriflcAtlona  of  on  observed 
TiTlaUon  or  pecollarity,  or  of  a  Bpeclee  not  named  In  the  funlllar  text-books, 
sboold  be  made  btfore  reporting  (hcA  obtervattan  at  a  fact. 

Sd.  Collect  and  prownre  as  «»■)]'  specimens  as  possible.  Tbe;  will  ex- 
empli^ tbe  local  flora  of  yonr  regton,  and  irtU  aerre  as  dapllcatea  for 
exchange  witb  other  portions  of  the  state  and  with  fbrelgn  botinlsts.  The 
most  valnable  portion  of  yonr  coutrlbntlon  to  the  sorrey  will  be,  after  all, 
the  colIectlonB  which  yon  may  make  and  fbrward  for  csrefol  IdentlfieatloD. 

Sd.  It  1b  the  design  of.  the  Begegts  to  collect  together  at  the  TJnlTeralty, 
a  complete  representation  of  the  plants  of  the  state  as  ordered  by  the  law, 
and  to  have  them  so  arranged  and  exhibited  that  they  cnn  be  seen  for 
comparison  by  aoy  of  the  botanists  of  the  state  that  may  wish  to  examine 
them. 

4th.  For  aid  In  the  study  of  the  fiora  of  the  state,  the  foUowlog  works 
will  be  nsefbl  t 

Omfa  Manual  of  Bouni/. 

Torrey  A  Oray's  FloraoflforthAmertea,  2  vols.,  to  Lobeliaeea. 

De  Candolle's  Prodrome,  18  vols.,  down  to  Endogauu. 

U.  8.  Geological  Exploration  of  the  Fortieth  parallel.  Vol.  V,  Botany. 
(Watson.) 

PaclQc  R.  B.  Reports. 

Transactions  of  tbe  Be  Lonla  Academy. 

Proceedings  of  the  American  Academy,  PMladelpbla. 

Catalogue  of  tKt  PlanU  of  Mtntietota,  by  I.  A.  Lapbam,  pobllsbed  In  the 
Annual  Report  of  the  State  Hortlcaltnrul  Society  fi)r  1870.  Famished  by 
the  Secretary  of  the  Society. 

Bayden'B  Hebnuka  Plantt. 

Hooker's  Fl.  Bat.  Am.,  2  vols. 

Flora  of  Colorado,  I  voL,  Porter  &  Conlter. 

Hnttall's  Qenera,  2  toIb. 

Bentham's  Qenera,  t  parts. 

Gth.  It  Is  evident  that  there  la  no  botanlat,  nor  even  any  pnbllc  library  In 
the  state  that  possesses  the  books  necessary  for  the  thoroagh  study  and 
satlsbctory  determluatlon  of  the  species  of  onr  flora.  Within  certain  limits 
oor  flora  can  be  studied,  bat  tbe  burden  of  onr  flrst  efforts  most  be  the  col-, 
lection  of  specimens.  Their  exhsnstlve  stndy  can  only  be  done  by  experts, 
with  the  Ihllest  Acllltles  for  comparison. 

titb.  The  present  design  of  the  sarvey  Is  to  act  as  a  means  ol  commanl- 
catlon  between  botanists  of  the  state,  to  enable  them  to  compare  specimens, 
and  as  a  depository  for  dapllcates.  To  this  end  exchanges  will  be  made 
with  SQch  as  desire  to  compare  species,  and  any  aid  or  Information  will  be 
rendered  that  It  Is  possible  to  give.  Lists  of  the  local  flora  In  different 
parts  of  the  state  ehoald  be  made  ont  as  thoronghly  as  possible,  to  Jndge  of 
the  dlstribotion  of  apecles.  The  areas  that  are  covered  with  Umber  In  tbe 
various  coanties,  or  townships,  and  the  kinds  of  trees,  shonld  be  stated.  It 
la  highly  desirable  Out  a  local  botanist  be  assigned  to  the  working  Dp  of 
each  connty.  For  this  pnipose,  the  survey  should  be  Inralahed  wllh  the 
9 


by  Google 


66  QEOLOOICAL   AND   NATURAL  HISTORT 

nimeB  of  such  botaalsts  ta  are  known  to  be  loterest^d  In  oQt  state  flon. 
Annaal  reports  in>d«  by  each  locil  botanlBts  would  liAlIcAte  the  progreM  of 
the  work. 

N.  H.  WINCHELL. 
Thb  Univuuity  of  Hinnksota, 
Hkt  lat,  18TS- 

The  survey  has  received  several  hundred  specimens  representing 
the  flora  of  the  state,  and  others  have  been  gathered  by  Mr.  Leon- 
ard and  Mr.  Uerrick,  assistants  on  the  survey.  Nothing  syste- 
matic has  been  attempted  in  the  way  of  identifications,  bat  through 
the  kindness  of  others,  chiefly  Mr.  0.  E.  Qarrison,  of  9t.  Clond, 
and  Dr.  A.  E.  Johnson,  of  MinneapoUs,  valuable  assistance  has 
been  rendered  in  determining  our  local  flora. 


BT  DR.  A.  E.  JOHNSON. 


Prof.  N.  IT.  Winchell : — I  believe  no  attempt  prior  to  this  has 
been  made  to  collect  and  lint  the  Mycologic  Flora  of  Minnesota. 
As  a  small  contribution  to  the  Natural  History  of  Minnesota,  I 
present  the  following  list  of  plants,  in  the  Mycologic  Flora  of  our 
state,  for  such  use  as  you  may  be  pleased  to  make  of  it. 

The  list  has  been  collected  mainly  from  Hennepin  county ;  some 
irom  Anoka,  Ramsey  and  Wright  counties. 

I  have  placed  the  den.  or  Sub-Glen,  before  each  species;  as  for 
example,  Sub-Glen.  1,  Amanita.  Hence,  in  reading  .li^oriciw  noji- 
natus,  the  word  Amanita  should  be  supplied  thus:  ^^aHcus  (Ama- 
nita) vaginatus.  Bull.  And  so  with  all  the  species  under  each  Gen. 
or  Sub-Gen.  Following  the  speciflc  name  of  the  species  are  initials 
or  letters  used  by  botanists  to  designate  the  name  of  the  author  of 
the  species,  and  immediately  following  is  the  common  name  of  the 
plant  if  it  has  received  one  ;  then  follow  such  words  as,  wood,  woods, 
ground,  sticks,  stumps,  epiphytal,  terrestrial,  etc.,  indicating  the 
habitat^  and  lastly  the  month  or  months  in  which  the  plant  is 
found  in  our  climate.  If  there  is  bat  one  month  named,  the  plant 
has  only  been  observed  in  that  month,  but  if  two  months  are 
named,  as  Jane,  Nov,  the  plant  has  been  observed  in  both  months 
and  most  always  during  the  intervening  months: 
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DrvisioN  1.    Spoilfien. 
Family  1.    HjmenomjrcetM. 
Okdbr  1 .    Agmriclnl. 
Sism  1.    LencospoTl.    Sporea  white.  • 
StTB-aiN.    Amkolto.    Pert. 
QxN.    AgulcDB.    L. 

1.  Agarlciu  vagloatuB.  Bull.    8Uck  Amaolta.    Woodi.    August. 

2.  A.  C«cUlae.  B.  A  Br.    Gray,  ringleu  AjnanlU.    Woods.    Ang.,  Sept. 

5.  A.adnatns.  AnitA.    Adnate-gtlled  Amanita.    Wocxlf  placM.    Ang. 
4.  A.  Ternns.    Bull.  Spring  Amaolta.  WocmIb,  op«n  places.  Jnne  to  Aog 
B.  A.  phalloldea.    Fr.    StlDlclog  Amanita.    Wooda.    Angoat,  Not. 

6.  A.  m^pa.    Batseh.    Delicate  Amanita.     Under  trees.    PolsonoDS. 

T.  A.  mnscarltiB.  L.  Fir  Amanita.  Thin  wood  a.  Aug.  &  Sept.  Polsonotu. 

B.  A.  ezcslana.    Fr.    Tall  Amanita.    Woods.    Ang.  and  Sept. 

9.  A.  pantherlnns.    B.C.    Spotted  Amanita.    Woods  and  open  gionnd . 

10.  A.  asper.    A-.    Bongh  Amanita.    Woods.    Jnoe  to  Sept. 

SuB^KT.    Leplota.    fy. 

11.  A-  proceras.    Seop.    Parasol  mnahroom.    Woods.    Ang.  to  Sept. 
13.  A.  excorUtDB.    SeAaf.    Flakj  Leplota.    Woods.    Ha;  to  Sept. 
18.  A.  gncUentns.    Xrontbh.    Slender  Lep.    Ground.    Sept.    Edible. 
H.  A.  acntesqnamoans.     Wm.    Sqnarrose  Leptota.    Ground.    Jnly. 

15.  A.  cln^eolarlas.    Bull.    Fragrant  Leplota.    Woods.    Jn. 

16.  A.  Amerlcanas.    Ftek.    Prairies.    Aug.  to  Sept. 

IT.  A.  crlstatos.    Fr.    Stinking  Leplota.    Woods,  Delds.     Ang. 

18.  A.  nauclnns.    JV.    Large  spored  Leplota.    Woods.    Ang.  to  Sept. 

19.  A.  granaloBDS.    Batteh.    Granolar  Leplota.    Forests.    Ja\j. 
£0.  A.  polfstictos.    Bert.    Little  Brown  Leplota.    Oronnd.    Jnly. 

Bitb-Okh.    Armltlarla.    Fr. 

SI.    A.  melleos.    VaU.    Boney-colonred  Armlllarla.    W.    Aag  to  Sept. 

Bub-Okn.    Trlcboloma.    Fr.  ' 

22.  A.  racdnns.    Pen.    Scalj  Tricholoma.    Oroand,  in  woods.    Sept, 

£8.  A.  crassUbllas.    Berk.    Thick-gllled  Tricholoma.    Larch  swamps, 

34.  A.  TBrigattaB.    Scop.    Tatiegated  Tricholoma.    Gronnd.    Jone,  laly. 

36.  A.  BDlfDreas.    Bull.    Snlpbary  Tricholoma.    Woods.    Jnly,  Ang 

38.  A.  gamboBQB.    Fir.    St.  George's  Unsbroom.    Orasay  gronnd.    Jane. 

ST.  A.  melaleDcua.    P.    (^aogeable  Tricholoma.    Cleared  gronnd.    Sept. 
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Sdb-Ork.  CUlocjbe.    Pr. 

28.  A.  nebnlArlB.  BiImA.    Cloaded  CllCoc;b«.  ODgrontid  In  woods.   Sept. 

39.  A.  AdlroDdackensla.  Peck.    Smooth  Cliloc;be.    Woodfl.   Aug.,  Sept. 

80.  A.  cindicftos.    Fr.    Wbltlsh  Clltocybe.    Woods.    S«pt. 

81.  A.  phylloptallas.    Fr.    LeaMovlog  Clltocybe.    Wooda.    Sept. 
B2.  A.  deftlbatua.    P.    Ivoty  ClltocTb«.    Woodi.    Joly. 

33.  A.  glgftDteas.    Fr.    OUat  Clltocybe.    Woods.    S«pt. 

S4.  A.  cjattilforiqls.    Fr.  Cnp-»hsped  Clltocybe.    Wooda.  Aog.,  Sept. 

35.  A.  Iiccattu.    Scop.    Wuy  Clltocybe.    Wooda.    Jnne-Oct. 

36.  A.  cernssatna.    Fr.    White  lead  clltocybe.    Larch.    May. 

87.    A.  radio- zoD aria.    n.  tp.    Radiated' Clltocybe.    Oroand,  wood.    Jofltt. 

A  Aill  description  to  BoUetlD  of  the  Hlnoeaota  Acailemy  of  Natoial  Sck 
enc«a  for  IS 76. 

Sub-Gen.    Flearotns.    Pr. 

38.  A.  oatreatDa.    Jacq.    Oyster  PI enrotns.    Traoka  lo  woods.    Joly. 

39.  A.  aeraUnos.    SckrixA.    Yellowish  Plenrotus.    Larch.    Ttay. 

40.  A.  mastmcataa.    Fr.    Imbricated  Plearotus.    Un  wood.    June. 

41.  A.  atroccenileas.    Pr.    Blue-black  Plearotus.    On  wood.    Jaly. 

42.  A.  snlfhroldes.    I^ek.    Fine  logs,  &a.    Sept. 

48.    A.  serotlnoMes.    Ptck.    Tmiiks  In  woods.    Hot. 

Sub-Gbk.  Collybla.    Fr. 

44.  A.  redlcataa.    SeVi.    Kootlng  Collybla.    Qroond,  atamps.    Joly. 

45.  A.  velotlpes.     Curt.    Yelvet-stdmiDed  Collybla.    Stamps.    Uay. 

46.  A.  conflnens.    P.    CoDBaeot  Collybla.    Woods.    July. 

47.  A.  clrrhatns.    Sthum-    Clrrhate  Collybla.    June,  September. 

48.  A.  tnberosna.    Bull.    Tnberoos  Collybla.    Oronnd,  Ac.    Aug.,  Oct. 

49.  A.  acervalna.    Fr.    Tnfbed  Collybla.    Woods.    Aug.,  Oct. 

60.    A.  xanthopos.    Pr.    Tellow-stemmed  OoUybla.    Oroaod.    Joly,  Aa^. 
SI.    A.  dtyopbllaa.    Pull.    Wood  Collybla.    Bplpbytal.    Jane  to  Oct. 
.52.    A.  exBCDlptna.    Pr.    Solphar-gtll  Collybla.    Gronnd.    Sept. 
S3.'  A.  pleztpes.    Pr.    TwlsUd  Collybla.    On  trunks. 
G4.    A.  atlplUrins.    Fr.    Flbrillose  Collybla.    Epiphytal.    Jnly  to  Aug. 

Sub- Gin.    Mycena.    Fr. 

56.  A.  praeloDgoa.    Pecit.    Epiphytal.    Swampa*.    June  to  July. 
66.    A.  paloBter.    Pacft.    Larch  awamps.    Sphagnum.    Jane. 

57.  A.  radius,    n.  sp.    Fale-yellow  Hyceaa.    Gronnd.    Hay. 

Hee  Bollettn  of  the  Minn.  Acad,  of  Natnral  Sclencea.    1676. 

58.  A.  stroblllnns.    Per*.    Fir-cone.    Mycena.    Bptphytal. 

59.  A.  pnros.    P.    Amethyst  Hycena.    Larch  swunps.    Jnse  to  Jnly. 
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40.  A.  panperculQi.    Btrk.    Little-stump  Hrcena.    Jnly. 

61.  A.  BftDgoiDCtolentas.    A.  ±  S.    Blinking  Hjcena.    June  to  Oct. 

62.  A.  crociitaB.    Sehrad.    The  St^ner.    Woods.    Jone  to  JDI7. 
68.  A.  epipteTTglns.    Seop.  .Yellow-stein  Hycena.    Jolj  to  Aug. 
(M,  A.  etjlobates.    P.    Discoid  Mfcen*.    Epipbytol.    Woods.    Aug. 
<5.  A.  corticoU.    Sehtau.    BarkH;ceQa.    Jnly,  Aag. 

,    68.    A.  caplllaris.    Sehum.    Capillary  mjcena.    Leaves.    Ang. 

BuB-Qur.    Omphalia.    JV. 

67.  A.  i^zldatDg.    BuU.    Variable  Omphalia.    Groand.    July. 

48.  A.  aAicatu.    Fr.    Hairy  Bog  Omphalia.    Grotind.    Jalj. 

<&.  A.  mnralls.    iSbu.    Wall  Omphalia.    Oronnd.    July. 

70.  A.  Dmbillirenu.    L.    Common  Omphalia.    Oronnd.    Joly.  Sept. 

71.  A.  raftiliis.  B.  A  Br.  Beddlsb  Ompablla.  Qroond.  Jnly. 
n.  A.  campanella.  Bai$eh.  Tawny  Omphalia.  Larch  swamps. 
7S.  A.  chrysens.    Ptek.    Logs  In  woods.    Angnst. 

74.  A.  flbnla.    Bull.    Button  Omphalia.    Qroond.    June,  Oct. 

75.  A.  gracUUmns.     Wetnm. '  Delicate  Omphalia.    Epiphytal.    Ang. 

76.  A.  IntegrellDS.    P.    Little-white  Omphalia.    Epl.    Ang.,  Sept. 

Birrs.  2.    Hypoihodil.    Fr. 
8ub-Gbn.    Volvana.    Fr. 

77.  A.  bombyclnos.    SOmff.    Silky  Tolvarla.    EpipbyUl.    July,  Ang. 

78.  A.  TOlvaceas.    Bull.    Stove  Volvarla.    Oronnd.    Jnlj,  Ang. 

79.  A.  Taylorl.    S«rk.    Taylor's  Tolrarla.    Gtonnd.    Aug.,  Sept. 

80.  A.  glolocephalns.    Fr.    Umbonate  Volvaria.    Oronnd.    Jane. 

Sub-Gkn.    Chamsota.    Smith. 

81.  A.  cretacens.    Fr.    Chalky  Chamieota.    Gronod.    Ang. 

tJcB-Qax.    Plntens.    fV. 

63.  A.  cervlDQB.    Stihasff.    Fawn  Flntena.  '  Gronnd.    Hay.  Oct. 

83.  A.  nanss.    P.    Mealy  Platens.    Logs  in  woods.    Aug. 

84.  A.  petasatns.    Fr.    Brood-capped  Platens.    Epiphytal.    Ang. 

86.  A.  teoQinns.    Sehvff-    Tellow  Plntens.    Od  wood.    Aug.,  Oct. 
B6.    A.  chrysophEeos.     Seha^ff.    Dingy  flateus.    On  wood.    Aug. 

87.  A.  phlebopboras.    Dltm.    Veined  Platens.    On  wood.    Ang. 

3ub-Gbn.    Bntoloma.    Fr. 

88.  A.  strlctior.    Peck.    Oronnd.    Sept.,  Oct. 

89.  A.  slDnatns.    Fr.    Woods.    Qronnd.    Polsonoos.    Jnly. 

90.  A.  pnmnloldes.  Fr.    Plom>llke  Entoloma.    Woods,  gnnuid.  Sept. 
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91,  A.  helodes.    Fr,    Hoot  BntolomA.    Qronnd,  woods.    SepL 

98.  A.  repandns.    Bull.    Repand  Bntoloma.    GrooDd,  woods.    Jnly. 

93.  A.  sfdocltcis.    Bull.    Hendow  Botolonia.    Oroaud,  woods.    Sept. 

&i.  A.  aerlcellna.    Fr.    Silky  Bntolonw.    Woods.    Ang.,  Sept. 

9G.  A.  rttodopoUns.  J^.    Rob;  Bntalomo.    OroaDd,  woods.    Aag.,  Sept. 

9S>  A.  cosutns.    A.    Costate  Bntolomft.    Groond.    Sept. 

97.  A.  cQBplditDS.    Peek.    SwampH.    Sphognas  mBcstiM.    Sept. 

Sna-GiN.  CUtopilgs.    Ft. 

98.  A.  prnnuliiB.    jSeop.    Flnm  CUtopllns.    Woods,  ground.    Seuon. 

99.  A.  cretAtns.   Btrk.    Chalky  Clltopllas.    Woods,  grooDd.    Ang.,  Sept. 

100.  A  noreboresenaU.     Ptek.    Dingy  white  Clltopllns.     Qronnd.    Ang. 

101.  A.  Woodiuna.    Feck-    On  groand,  and  wood,    Sept. 

102.  A.  ondktna.    Fr.    Waved  CUtop.    Ang.,  Sept. 

Sub-Gkit.  Clandopaa.    Smith,    Seem.  Journal. 

105.  A.  SQOsmns.    Btrk.    Tarragon  Clan.    Wood.    Jane. 
IM.    A.  deplnena.    Battel.    Qronnd  Clan.    Qronnd.    Sept 

Sub-Qkn.    L«ptonia.    Ft. 

lOfi.    A.  cbalybsDS.    P.    Stael-blne  Leptonla.    Prairies.    Jnly,  Sept. 

106.  A.  Incanns.    F*.    Hoary  Leptoola.    Fralrles.    Dayton.    Ang. 

Sub-Gbh.    Nolanea.    A'. 

107.  A.  pascQOS.    P.    Paatnre  Nola.    Wet  prairies.    Jnne. 

106.  A.  mfb-caiDens.    Berk.    Bed-brown  Nola.    Harsbe^.    Ang.,  Sept. 

109.  A.  Bablngtonll.    Blox.    Bablogton's  Nola.    Woods.    Sept. 

110.  A.  conlcus.    Fe^.    On  rotton  wood.    Swamps.    Aug. 

111.  A.  dellcatalns.    Peek.    Delicate  Nola.    Larch  awamp.    Ang. 
lis.  Al  CUntoDianns.    Peek.    Clinton's  Nola.    Swamps.    Ang. 

Seribb  8.    Dermlnl.    Fr. 
BcB-GiN.    Pbollota.    Fr. 

118.  A.  prs9C0i.    P.    Spring  Phol.    Prairies.    May. 

114.  A.  comosns.    JV-.    Hairy  Pliol.    Decaying  tmnks.    Ang. 

115.  A,  sqaarrosns.    Mull.    Scaly  Pbol.    Tronks,    Ang. 
11$.    A.  flsmmans.    Fr.    Tsllow  scaly  Pboh    Qronad.    Jnne. 

117.    A.  temDOpl^llDs.    Peek.    Brownish  Pbol.    Qronnd.    Jnne,  Jnly. 

Sdb-Obk.    Hebeloma.    Fr. 

IIS.    A.  pnnctatna.    F^.    Gronnd  in  woods.    Sept. 

119.  A.  cmstnllnlbnnls.    Bull.    Ring  Hsbeloma.    Woods.    Sept. 
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IM.  A.  Astlbllla.    Ft.    Ocbrey  Hebe.    Woods.    Jolj-Oct.    Common. 

131.  A.  BtellatoBponu.    Peek.    Stellate  Bebeloma.    Qronnd.    Sept. 

133.  A.  grlaeo  cAbrosua.    Peck.    BoDgh^ebeloma.    Popplegrovw.   Sept. 
US.  A.  llltcUna.    Pttk.    Smoolb  Uebeloma.    Popple  grorea.    Sept. 

134.  A.  ascophonis.    Peek.    Tiecid  Hebeloma.    Bnined  ground.    Sept. 
ISC.  A.  matatiis.    P.    Cbangeable  Hebeloma.    Groand.    JqIj,  Aug.    ■ 

136.  A.  pyilodonia.    F.    Fear-acented  Hebeloma.    Wooda.    Sept. 

137.  A.  obscuraa.    P.    Violet  Hebeloma.    Oronnd.    Jaly. 

lis.  A.  floccalo^na.    Berk.    Floccnloae  Hebeloma.    Oronod.    Sept. 

m.  A.  deglnbena.    Fr.    Feeling  Hebeloma.    Wooda.    Aug.,  Sept. 

150.  A.  batiglatiix.    Fr.    Peaked  Hebeloma.    Wooda.    Jul;. 

151.  A.  rtmoans.    BttU.    Cracked  Hebeloma.    Oroand.    Jone,  Sept. 

152.  A.  trechlaporna.    B«rk.    Rongh-spored  Hebeloma.    Groand.    Aug. 

185.  A.  anrlcomas.    BaUeh.    Golden- haired  Hebeloma.    WootU.^jJnlT. 
1S4.    A.  flocalentDB.    PoU.    Woollj  Hebeloma.    Qronikl.    Jnly. 

Sub-Okr.  Flammnla.    Fr. 

ISe.    A.  polf chrona.  ilerlt.   BaddtaluPlammnla.  Groand,  wood.  Aug.,  Sept. 

186.  A.  gummoBOB.    LnaeK.    Viscid  Flammnla.    Wood.    Jalj. 

187.  A.  saplneiis.    Fr.    Bilgltt^Spored  Flam.    Gronnd  and  wood.    Aug. 

Sdb-Qsei.  Ciepldotns.    Fr. 

1S8.    A,  moUla.    Behaf.    Soft  CrepMotns.    Do  wood.    Jnlf-Oct.* 

ScB-Gsir.  Nancoria.    Fr. 

ISO.  A.  aemiorbtcnlaiia.    B*M.    Half-round  Nancoria.    Dung.    Jane. 

110.  A.  veniallB.    Ptek.    Decajlng  wood.    Jane. 

141.  A.  ligntcola.    Ptek.    Decajlng  wood.    Jane. 

148.  A.  erlnaceas.  '  Fr.    Hedgehog  ITan  cor  is.    Wood.    Nov. 

Sub-Okm.  Galera.    Fr. 

145.  A.  ovalls.    Ft.    Oral  Oalera.    Cow-dnng.    Aag. 

144.  A.  tener.    Bdutff.    Slander  Galera.    Dong.    Jnlr-Oct. 

146.  A.  apartena.    Ft.    Meadow  Oalera.    Hoaay  groand.    Jnoe. 
14<.  A.  bypnoram.   Batetk.    HosB-loTlng  Oalera.    Jnly.  Sept. 

147.  A.  sphagnonim.    Ptr».   Bog-moaa  Galera.    July,  Sept. 

Sdb-Gbn.    TnbarU.    Smith.    Joarn.,  1670. 

148.  A.  inq.nUinns.     Fr.    Little  Tnbaria.    On  wood,  Bwampa.    Jane,  Sept. 

149.  A.  farforaceoB.   P.    Healy  Tnbaria.    Cbipa,  wood.    Jnly,  Sept. 
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8mv4.    FnetalbB.    K^. 
8n-Om%.    nalUoto.    Fr. 

iin.    ^  emapeatrls.    £.    Cobbmm  If  oahnKHD.    Orawid.   Aagart. 

Tor.     pntcMl*.     Tin.    Blek  bmL    Aag. 

Tor.    dTtartL     Flu.    BaaMT  aad  WrigU  eoutta,    Aig. 
161.    A.  ■DTstlou.    «:A^.    Wood  PmBIoU.    Vood^    Aag. 
US.    A.JohMO«lM».    Act.    Wooda.    8«pt. 


U3.    A.  cximliu.    Act.    Deortnt  laga  In  woods.   Sept. 

8tJ»-Onr.    Strophulft.    iV. 

IM.    A.  steiconrtna.    A.    Dung  Stroiriuria.    Mar,  Sept. 

IM.    A.  Mmlglobatas.    SaUek.    Seml^obow  BtnqAuta.    Jnoe.  Sept. 

6c»-OwB.    HjpbokmuL    Fr.  Sab.    Generallr  on  etnnps. 

IW.  Af.  snblatcrltliu.     fV.    Brick-red  HipboloBM.    Sept. 

1S7.  A.  Aaclcalarla.    Sud.    Tailed  Tellaw  HTpboIoma.    Sept. 

US.  A.  laciTiiubniidna.    Fr.    Weeping  Hypk.    Jalj.  Kor. 

in.  A.  VelDtlnna.    P.    Velretf  Hrph.    Tmnka.    July. 

ISO.  A.  parplexna.    Pedt.    Oronnd  aboot  atonpa.    Sqit. 

111.  A.  ptayUogeoDB.    FeeJi.    Fallen  leaves.    iv\j 

8d>-Oxk.    FBUocybe.    Pr.  Bob.    Mostly  od  the  ground. 

163,  A,  llmlcola     Peek.    Ang.,  Sept. 

Ut.  A.  apadketu.    BeKaS.    BajPeUocybe.    Wood.    Qronnd.    Ang. 

IM.  A.  ceninna.    JTwl).    Nodding  PsUocybe.    Wood.    Oronad.    Sept. 

18(.  A.  foanUedi.    P.    Brown  PaUocybe.    Oroond.    Sept. 

6nB-GB>i. '  Paathyn.    Fr.  Bab.    Gronnd.    Wood. 

IM.    A.  maatlger.    Strk  i  Br.    Peaked  Paathyra.    Oroond.    Ang.,  Sept. 
167.    A.  cormgls.    P.    Wrinkled  Pssthyra,    Qroitnd.    Ang. 
IM.    A,  obtnsatna.    Fr.    Obtose  Psatbyra.    Oronod.    Jnne. 

Sbbbs  S.    CoprlnarU.    Fr. .  Spores  black. 

Biib-Qhm.    Pameolns.    Fr.    Mostly  on  dung. 

IM.    A.  HpanUu.    L.    Ockrey  Fannolns.    Jnne,  Sept. 

170.  A.  leacophanes.    B.  <£  Br.    Sblny-Wblte  Fatueolns.    May,  Aug. 

171.  A.  flrolpntrla.    BnlJ.    Dark-gra^  Faneolas.    Jane,  Ang. 
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173.  A.  cMDptnal&tiv.    L.    CampttniUtte  PaoMolns.    Jane,  Aug. 

ITS.  A.  paptl1otutc«Da.    Bvll.    Batteifly  Faoaoliu.    June,  July. 

1T«.  A.  BoUdlpaa.    Ptek.    Jolj. 

116.  A.  flmlcolm.    Pr.    Dnog  Paneoltti.    June. 

gUB-GsM.  PMthrralla.    Fr. 

ITS.  A.  gniclUs.    Pr.    Sleoder  PHthrrelln.    S«pt.  , 

177.  A.  proona.    JV.    Stooping  FsithrnlU.    Qronnd.    Sept. 

178.  A.  Atomatns.    JV-.    Sprinkled  FBathyrallk.    Manure.    Jane,  July. 

179.  A.  dluemlDataa..   Pr.    Clostered  FBathyrella.    WoodB.    Jnly,  Sept. 

180.  A.  odontns.    Peek.    Hsnnre  heap*.    Hay,  Jane. 

Obn.  S.    Coprlnoa.    Fr. 

181.  C.  comttns.    JSV.    Shaggy  Coprlnna.    Blchgroand.    Sept- 
IBS.    C.  BtramentarlDS.    Fr.    Inky  Qoprinns.    Daog.    Jane,  Jnly. 

188.  C.  InsceaceoB.  .  t^.    Brownlsb  Copriaos.    Wood-    Jane,  Joly. 
IH.    C.  picacenB.    JV.    Hagple  Copilnns.    Ground.   Sept. 

ISS.  C.  BlmlllB.    a.  <fi  Br.    Striate  Coprlnaa.    Wood.    Sept. 

186.  C.  flmetarlns.    Fr.    Shaggy-dni^  Coprlnaa.    Jane,  Jnly. 

187.  C>  tomentoeaa.    JV.    Downy  CopTlDoa.   Dnng.    Hay,  Jane. 
16S.  C.  mWena.    Fr.    Snowy  Coprlana.    Uay,  Jane. 

189.  C.  nUcacenB.    A.    Glistening  Coprlnaa.    Hay,  Sept. 
lao.  C.  deHqaescena.    J^.    Dellqneacent  Coprlnaa.    Jane. 
191.  C.  Ugopoa.    JV.    Hare's  fbot  Coprlnaa.  ,  Dung.    Joly.   . 
191.  C.  radlattu.    Fr.    Delicate  Coprlnna.    Dnng.    Hay,  Jnae. 
198.  C.  epbemema.   Fr.    Ephemeral  Coprlnaa .    May^Jane. 
IM.  C.  tnalgnls.    Pack.    Abont  roots  of  trees.    Joly,  Ang. 
I9C.  C.  angnlatos.    Peek.    Ground  In  woods.    Ang.,  Sept. 
19«.  C.  pllcatllls.    Fr.    Rich  ground.    Jnne,  July. 

197.  C.  bemeroblns.    Fr.    Collared  Coprlnns.    July.  ' 

198.  C.  allTatlcna.    Ptck.    Grooud.    Sept. 

190.  C.  aemllana^as.    Ptek.    Dang.    Aug. 

Odk.  8.    Bolbitlna.    FV.    Uannre,  rich  aoll. 

300.  B.  Boltonl.    Fr.    Bolton'q  Bolbitlna.    Dang.    Jane,  Sept. 

201.  B.  ftagllls.    Fr.    Fragile  Bolbitlna.    Epiphytal.    Hay,  Ang. 

303.  B.  tttnbana.  ,fV.  Wavering  Bolbitlna.  Ground.  Forest  Open.  Jn.,  Oct. 

208.  B.  apicalla.    Smith.    Two-coloured  Bolbitlna.    Gronad.    June,  Jnly. 

S04.  B.  nobllla.    Ptek.    Noble  Bolbitlna.    Ground.    Woods.  Sept. 

Gkm.  i.    Cortlnarlna,  Fr,     ■ 

BiTB-Gnf.  1.    PUegmacIam.    Fr. 

fOS.    C.  varloe.    Fr.    Variable  Cort.    Gnmnd.    Woods.    Aug.,  Sept. 
10 
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306.  C.  cyanlpes.    Fr.    Blae-stemed  Cort.    Woods.    JqIti  Aug. 

307.  C.  Tuesna.    Fr.    Ruiidj  Cort.    Woods.    SepL 

206.  C.  colontus.    Ptek.    Amongst  moss.    Larch  swunpB.    Sept. 

209.  C.  commanle.    FwHc    Woods.    Sept. 

310.  C.  maltlFormls.    Fr.    Mnlttform  Cort.    Woods.    Sept. 

Sll.  C.  glancopns.    Fr.    BrowD-zoned  Cort.    Sept. 

312.  G.  csllocliruDs.    Fr.    Tawny-vlscId  Con.    Woods.    Aug.,  Sept. 

218.  C.  coBmlescens.    Fr,    Aiore-blne  Cort.    Woods.    Sept. 

314.  C.  tarbloatne.    Fr.    Top-shaped  Cort.    JdIj,  Sept. 

315.  C.  BoaarDS.    Fr.    Club-rooted  Cort.    Woods.    Sept. 

210.  C.  corrQgatns.    Peek.    Woods.    Jane. 

Sns-QxN.  2.    MTxsclnm.    Fr. 

217.  C.  coUlBltns.    Fr.    Smeared  Cort.    Woods.    Sept. 

^18.  C.  siduerospoms.    Ptek.    Woods.    Sept. 

SuB-OiH.  S.    Inoloma.    Fr. 

219.  C.  TloUcens,    jy.    Violet  Cort.    Woods.    Ang. 

S30.  C.  Ckmphor«tns.    Fr.    Strong-scented  Cort.    Qronad.    SepL 

221.  C.  callistens.    Fr.    Stout  Cort.    Woods.    August. 

222.  C.  pholldeDB.    Fr.    Scaly  Cort.    Woods.    SepL 
Z28.  C.  BDblaDstas.    Fr.    Woolly  Cort.    Woods.   Sept. 
324.  C.  lilaclnns.    Fuk.    Woods.    Sept. 

S26.  C.  aqnamnlosns.    Peek.    Scaly  Con.    Woods.    Ang.,  Sept. 

226.  C.  ssper.    Peek.    Newly  cleared  places.    Sept. 

Sdb-Qzn.  Dermocjbe.    Fr. 

327.  C.  aoomalas.    Fr.    Tbln-capped  Cort    Woods.    Sept.    Oct. 

326.  C.  spllomeas.    Fr.    Scaly-stemmed  Cort.    Woods.    Sept. 

Sub-Gem.  Telamonla.    Fr. 

229.  C.  bnlbosoB.  .  Fr.    Bnlboos  Cort.    Woods.    Ang.,  Sept. 

ISO.  C.  llgnarlns.    Peck.    Decayed  wood.    Jane. 

281.  C.  llmonlas.    Fr.    Lemon  Cort.    Decaying  pine.    Jane. 

282.  C.  binnnleas.    A-.    Fawn  CorL    Woods,    Jane. 

288.  C.  psammocephslas.    Fr.    Little  Tawny  Cort.    Woods.    Aug.,  6e 

384.  C.  llleopodliis.    Fr.    Tan-colored  Cort.    Woods.    Jnne,  Sept. 

SuB-G»N.Hygrocybe.    ^. 

286.  C.  Armenlacos.    Fr.    Peach  Cort.    Woods. 

286.  C.  veraalls.    Ptek.    Spring  Cort.    Oronnd.    Jnne. 

287.  C.  castanens.    Fr.    Chestant  Cort.    Woods.    Sept. 

288.  C.  Beedli.    Bert.    Reed's  Con.    Shores  of  lakes.    Jane. 
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SS9.  C.  leacopoB.    Fr.    Wblte<nemm«d  Cort.    Woods.    Maj. 

240.  C.  declpleii8«  JV.    BecepUve  Con.    Wooda.    Sept. 

Gut.  LepUMr,    SmOh.    Sleem.  Joar.  1870. 

241.  L.  nodla.    Bull.    Am«tbyat  Lep.    Woods.    Prtlries.    Aug.  Sept. 

242.  L.  piirson&t&.    Fr.    Fnrple-stemmed  Lep.    Orotmd.    Aag.  Sept. 

Ubm.  PuUIas.    Fr. 

248.  F.  iDvolntus.    Fr.    IdtoIqw  Pex.    Groand  In  woods.    Ang.  Sept. 

814.  P.  stttgotna.    Ftek.    H&lr;  Pax.    Gronod,  woods.    Sept. 

Okk.  Hfgrophonia.    fY.    Terrestrial.    Woods,  on  gtoaad. 

246.  H.  eboreDiis.    Fr.    Ivory  Hrgroph.    Woods.    Sept.,  Oct. 

246.  H.  CDB9I18.    Fr.    Goat-motb  Hygroph.    Woods.    Sept.,  Oct. 

247.  H.  cersHclnas.    B.    Waxy  Hygropb.    Woods.    Sept.,  Oct. 
S48.  E.  ftromatlcDB.    B.    Aromatic  Hygropb.    Woods,    Sept. 

240.  H.meaotepbrDs.  B.  4:  Br.  Brown- disk  By  graph.  Woods.  Ang.,Sepb 

8C0.  H.bypotheJw.  FY.  Flns-wood  Hyc^oph.    Sandy  soil.  Woods.   Sept. 

SSI.  H.  ollvaceo-albne.    Fr.    Olive  Hygroph.    Woods.    Sept. 

2S2.  H.  leporinns.    Fr.    Hare-colored  Uygroph,    Terrestrial.    Sept. 

25S.  H.  pratensls.    Fr.    Pestnre  Hygropb.    Open  places,  woods.    Sept. 

854.  H.  DlvetiB.    Fr.    Snow-wbite  Hygropb.     Hossy  gronnd.     Aug.,  Oct. 

255.  H.  ceracens.    Fr.    Wax-Uke  Hygropb.    Woods.    Sept.,  Oct. 

866.  H.  nilnlstaa.    Fr.    Vermlllloa  Hygroph.    Woods.    Ang.,  Sept 

267.  H.  conlscns.    Fr.    Conical  Hygroph.    Terrestrial,    Ang.,  Oct. 

268.  E.  nitidns.    B.  A  S.    Amoogst  moss  in  wet  places.    Aag.,  SepU 

Gbm.  OoMFHiDius.    Fr.    Terrestrisl  mainly. 

269.  G.  vlscidns.    JV.    Tlscld  Gomphldlns.    On  wood.    Aag. 

Obh.  Lactabids.    J^.    Terrestrial.    Mainly  Id  woods. 

seo.  L.  tormtDoans.    Fr.    Woolly  Lsctarlns.    Ang.,  Oct. 

261.  L.  cUlcloidea.    Fr.    Tomentose  Lact.    Sept. 

265.  L.  tnrpls.    Fr.    Dirty  Lact.    Jaly. 

268,  L.  pnbesceDS.     SeArad.    Pnbescent  Lact.    Ang.,  Sept. 
264.  L.  zonarlQS.     Ft.     Zoned  Lact.     Aug.,  Oct, 

266.  L.  blennlns.    Fr.    Slimy  Lact.    Ang.,  SepL 

266.  L.  pyrogalns.     Fr.     Pear-scented  Lact.     Aog.,  Sept. 

287.  L.  plnmbens.    Fr.    Lead-colonred  Lact.    Aug.,  Sept. 

266.  L.  chrysorrhiBiis,    Fr.    Tellow  Juiced  Lact.    Jnly,  Ang. 

269.  L.  plperatns.    Fr.    Peppery  Lact.    Jnly,  Sept. 

270.  L.  >ellerens.    Fr.    Woolly-wbite  Lact.    July. 

271,  L.-delIclosnB.    Fr.    Deiicloos  Lact.    Ang.,  Oct. 
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379.  L.  pallidas.    Fr.    Pallid  Lact.     Aug.,  Sept. 

3TS.  L.  thelogalDB.    F^.    Solphnr-Ju Iced  Lact.    Aug. 

2T(.  L.  cjath&la.    ^.    Cop-like  Lact.    Aog.,  Sept. 

276.  L.  glyclosmos.    Fr.    Bceated  LacL    Aug.,  Oct. 
378.  L.  serlflaaB.    Ft.    TblD-Jolced  Lact.    Sept. 

277.  L.  ftUglDosaa.    Fr.    DlDgy  Lsct.    Joly,  Oct. 

278.  L.  afflols.    Ptek.    Viscid  laxX.    Sept.,  Oct. 

279.  L.  TOleniDB.    Fr.    Onuge- brown  Lact.    July,  Sept. 

280.  L.  platyphrllaa.    Ftek.    Ang„  Sept. 
SBI.  L.  sordldofl.    Ptcic.    Sandy  solL    Sept. 
282.  L.  grUeiu.    Ptck.    Low  groDod.    Ang. 

Obh.  BnBSQla.    Ft.    Terrestrial.    Uanall;  late  SommeT  and  ADtamD. 

SS8.  B.  nlgricana.    Fr.    Blackish  Bus.    Jol;,  Aug. 

384.  B.  adnaUr.    Fr.    Scorcbed  Bns.    Sept.,  Oct. 

286.  B.  dellca.    Fr.    Wbltlah  Bos.    Woods.    Ang. 

286.  B.  fnrcata.    Fr.    Forked  Bns.    Woods.    Sept. 

287.  B.  sangoIoeA.    Fr.    Blood-red  Bob.    Woods.    July. 

288.  B.  rosacea.    Fr.    Bosj  Bns.    Wooda.    Jalj. 

388.  B.  sardonla.    J^.    Chai)g«able  Btu.    Woods.    Jnly. 

290.  B.  depaileoa.    Ft.    Blescbed  Boa.    Woods.    Joly. 

391.  B.  rlreaceos.    Fr.    Qreenlsb  Bos.    Wooda.    July,  Sept. 

39S.  B.  leplda.    Fr.    Scaly  Bus.    Woods.    July,  Ang. 

39S.  B.  rabra.    Fr.    Bed  Bns.    Woods.    Jaly,  Ang. 

3M.  B.  fratens.    Fr.    Fcetld  Bos.    Woods.    Jaly,  Sept. 

296.  £.  emetlca.    Fr.    Emetic  Bns.    Woods.    July,  Oct. 
29«.  B.  ftagllls.    Fr.    FragUe  Bna.    Woods.    Jaly.  Ang. 

297.  B.  Integra.    Fr.    Entire  Bos.    Woods.    July,  Aog. 
398.  B.  decolorans.    Fr.    Discolored  Bns.    Woods.    Sept. 
899.  B.  vetemosa.    Fr.    Sleepy  Bns. 

800.  B.  nitlda.    J^.    Sblnlag  Bos.    Wooda.    Sept. 

801.  B.  alntacea.    Fr.    Tan-colored  Bos.    Woods.    Jaly,  Ang. 

802.  B.  Intea.    Fr.   Tellow  Bos.    Woods.    Aogast. 

SOS.  B.  ctuunnleontlna.    Fr.    Cbameleon  Bus.    Woods.    Sept. 

804.  B.  marlte.    1  tok.    Woods.    Jaly,  Ang. 

Ork.    CaDtharellus.    Adami'  Fung. 

806.  C.  clbarlaa.    j^.    Edible  Cbantarelle.    Woods.    Joly. 

806.  C.  aonotlacna.    Fr.    Tal->B  Chant.    Oroond  and  wood.   Aug. 

807.  C.  nmbonstos.    P.    Umbonate  Chant.    Oronnd.    July. 
SOS.  C.  tubteronnls.    Fr.    TubEeform  Chant.    Woods.    July. 

809.  C.  inftindlbnllfbnnls.  Ft.  Fannel-shaped  Chaut.  Gronnd.  Joly,  Ang. 

810.  C.  minor.    I^k.    Ground  Id  woods.    Jnly,  Ang. 

Sll.  C.  dlchotomoB.    Ptck.    Damp  groaod.    Woods.    Joly,  Aog. 

Gbn.  Ntctii.18.    Fr.    Gen.  Hymen. 

813.  C.  Mteropbonu    Fr.    Star-bearing  Nyctdls.    Dead  Pnngl.    Sept. 
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Gbn.  Haiusmius.    Ft.    Bptpbjtal.    TerrestrUl. 

8tS.  M.  oreadei.    Fr.    Filiy-ctiig.    CbBioplsiion.    Ha;,  Oct. 

814.  H.  fuco-pnrparens.    Fr.    Parple  brown  Hanu.    Woods.  Jane,  July. 

SIS.  H.  Wynnel.    B.  A  Br.    Wynoe'e  M&ras.    LeaveB.    Jnne,  Jnly. 

816.  H.  erythrophDB.    Fr.    Pftllld  Huas.    On  groand  «Dd  wood.    Jaly. 

317.  M.  terglnns.    Fr.    Clnstered  Haras.    In  woods  on  wood.    Jnne. 

818.  U.  allliceoB.    Fr.    Onion-scented  Hnru.    Wood.    July,  Ang. 

319.  H.  rotnls.    Fr.    Collared  Maras.    Gronnd.    Jnne,  Oct. 

380.  H.  oudroaacena.    Fr.    Black  stemed  Hani.    Jnne,  Sept. 

S81.  H.  InilUtlns.    Fr.    Horny  stemed  Maras.    Ang.,  Oct. 

332.  M.  eplphyllns.    Fr.    Leaf  Haras.    Woods.    Jane,  Oct. 

33S.  H.  Hacchailnns.  Fr.    Oran alar  Haras.  Epinbytal.  Woods.  Jane,  Joly. 

824.  H.  epodolencoa.    B.  dt  Br.    Stemless  Haras.    Epiphytal.     Woods. 

Jnne,  Sept. 

8SS.  H.  velntlpes.    B.  (C  C.    Woolly  Haras.    Woods.    Jnly. 

38S.  H.  plancos.    Ft.    Hairy  Haras.    Woods.    Jnne,  Oct. 

^37.  M.  BQbTenosne.    Peek.    I-eaves  in  woods.    Aug.,  Oct. 

888.  M.  campannlatns.    Ptck.    Leaves  In  woods.    Aug. 

829.  U.  ctespltosns.    Peek.    Decaying  branches,  woods.    Jnne. 

380.  H.  longlpes.    Feck.    Among  Mien  leaves,  woods.    Ang.,  Oct. 

881.  U.  glabellas.    Peek.    Amongst  leaves,  woods.    Jnly,  Sept. 

8S2.  H.  anomalns.    Peck.    Sticks,  leaves  In  woods.    Jaly. 

Okn.  Lentlnns.    Fr.    Generally  on  wood. 

388.  L.  tigilnns.    Fr.    Tiger-spot  Len.    Jane,  Oct. 

884.  L.  Dnnalil.    Fr.    Dunal's  Len.    Jnne,  SepU 

8SS.  L.  lepldiaa.    Fr.    Scaly  Len.    Jnne,  Jnly. 

888.  L.  cochleatns.    Fr.    Shell  Leo.    June,  Jnly. 

887.  L.  volplDDS.    Fr.    Strong-scentvd  Len.    May,  Aug. 

OBN.Panns.    Fr.    Bplpliytal.    Stomps, 

888.  P.  tomlosns.    Fr.    Twisted  Fan.    Sept. 

889.  P.  conchatoB.    Fr.    Shell  Pan.    May,  Oct. 

840.  P.  sallcinns.    Ptek.    On  Sallz  discolor.    Hlchx.    Se^t.,  Oct. 

841.  P.  atrlgosns.  B.  A  C.    Ang. 

Gbh.  Trogta.    Fr. 
843.    T.  crlspa.    Fr.    Crisped  Tro«ia.    On  dead  branchei.    Sept 

Gek.  ScUzopbyllam.    Fr. 
S4S.    8.  commnne.    Fr.    Common  Schli.    On  dead  wood.    The  season. 
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Qui.  L«Diitei.    Fr. 

844.  L.  betallnft.    Fr.    Bircb  LenzlteB.    Btampa.    PereoDlal. 

MS  -  L.  flocclda.    Ft.    Flaccid  Leuzltet.    Stnropit.    Sept.,  Oct. 

Okdkk  II.    Polyponl. 

Our.  Boletna.    Fr.    Temstrlil. 

446.  B.  elegtns.    Sckvm.    Eleg&nt  Boletna.    Woods.    June,  Oct. 

84T.  B.  Hktos.     WUh.    Bright-fellow  Bolet.    Woods.    ia\y. 

S48.  B.  tMdlDS.    Fr.    Bay  Boletus.     Woods.    Wrigbt  conntjr.    Angiut. 

B49.  B.  strinpes.    Sec    Btrinie  Bolet.    Ang. 

ftSO.  B.  cliiTBeiiteraii.    Ft.    Bed-cracked  Bolet.    Sept. 

801.  B.  snbtomentosDs.    £.    Tellow- cracked  Bolet.    Woods.    Aug. 

8SS.  B.  pachrptis.    Fr.    Thick -stemmed  Bolet.    Aug.,  Sept. 

S58.  B.  edDlls.    BM.    Bdlble  Bolet.    Woods.    Aug. 

S54.  B.  nstlTallq.    Fr.    Early  Bolet.    Woods.    Escnlent. 

SftS.  B.  pQTpnreQS.    Fr.    Parple  Bolet.    Woods.    Aog. 

MS.  B.  sctber.    Fr.    Sltaggy  Bolet.    Woods.    Aog.    Escalent. 

8CT.  B.  alntarlns.    Fr.    Tao-colored  Bolet.    Woods,    Aag. 

8M.  B  felleas.    AiU.    Bitter  Botet.    Woods.    SepL 

see.  B.  cyuesoens.    £uU.    Slbthorp's  Bolet.    Woods.    Aug. 

OiH.  Folypoms.    Fr. 

MO.  P.  leptocephalDS.    Fr.    White-pored  Poly.    On  wood.    June,  July. 

S6I.  P.  pereunls.    Fr,    Perennial  Poly.    Groand,  stumps,    Aag.,  Oci. 

Mi.  P.  RostkoTll.    Fr.    Bostkovios'  Poly.    Rottoii  wood.    Jane,  Sept. 

88S.  P.  elegans,    Fr.    BlegantPoly.    Tmnks,  branches,  woods.   July. 

864.  P.  qQercions.    Fr.    Oak  Poly.    Old  oaks.    June. 

86C.  P.  snUtaieas.    Fr.    Salphary  Poly.    Logs,  stamps.    Jaoe,  Sept. 

866.  F.  alllgatus.    Fr.    Connected  Poly.    Base  of  stumps.    June,  Bept. 

8ST.  P.  bsteroclltns.    Fr.    Qrand  Poly.    Qroand.    Wright  county.    Aug. 

868.  P.  saligaas.   '  Fr.    Willow  Poly.    On  Willows.    July,  Not. 

869.  P.  chlonens.    Ft.    Soft  white  Poly.    Boots  of  stamps.    Aag. 
8T0.  P.  casslus.    Fr.    Bine-gray  Poly,    On  pine  logs.    Jnly,  Oct. 

871.  P.  destmclps.    Fr.    Destrnctlre  Poly.    Larch,  ground.    Joly,  Sept. 

875.  P.  rntUaos.    Fr.    Beddl«h  Poly.    Branches,  woods.    Jaue. 
878.  P.  adnstas.    Fr.    Scorched  Poly.    Stamps. 

874.  P.  blspIduB.    Fr.    Hispid  Poly.    Living  oaks.    Perennial. 

47C.  P.  spomens.    Fr.    Oosing  Poly.    ,Tranks,  brsnches.    Jnly. 

876.  P.  nigricans.    Fr.    Black-hoof  Poly.    LlTlng  birch.    Perennial. 

877.  P.  aonosns.    Fr.    Imbricated  Poly.    Larchstnmps.    Perennial. 

878.  F.  connatns.    Fr.    Connate  Poly.    Crab  trunks.    Hiss  R.  A.  Johnson. 

879.  P.  hliButus.    Fr.    Bristly  Poly.    Dead  trunks.    Woods.    Jnly. 

880.  P,  versicolor.    Fr.    Common  Zoned  Poly.    Stomps,  ftc.    Persistent. 
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861.  .  p.  ablatlnoB.    Fr.    Wbltlsb  7tr  Poly.    L&rch.    Jnlf. 

885.  P.  coDtlgaiu.    P^.  .  ContlgQona  Poly.   Decayed  wood,  Ac   June,  Sep. 
8S8.    P.  ftimglnoaas.    Fr.     Rasty  PQly.    Poata,  &c.    June,  Sept. 

884.  P.  AnDenlactis.    B«rk.    BnffFlr  Poly.    June. 

BBS.  P.  locarnatna.    J\.    Flesh-Colored  Poly.    Larob.    July,  Aug. 

S8S.  P.  rlolaceoB.    P'r.    Violet  Poly.    Poplar  Larcb.    July,  Aog. 

887.  P.  medtdla-pania.    fV.    Cramb  ofBread  Poly.    Wood.    June,  Sept. 

886.  P.  obdnoana.    Fr.    Incnaling  Poly.    Eotten  wood.    Perennial. 

889.  P.  vnlgaila.    Fr,    Common-einiBed  Poly.    Dead  wood. 

890.  P.  Taporulaa.    Fr.    Creeping  Poly.    Palleti  bnmcbea. 

891.  P.  glomeratoa.    Faek.    On  AceraaccbariDDm.     Wang,    Ang. 

893.  P.  Oordonlenala.    B.ABr.    Qordoa'a  Fir  Poly.    Decaying  wood,  Sep. 

Okk.  Trametea.    FY. 

898.    T.  pini.    Fr.    Fir  tnink  Trametea.    Pine  tinnks.    Perennial. 

894.  T.  odora.    Fr.    Small  pored  TrameMa.     WlUowa. 

'  Okt.  DadUaa.    Fr. 

S9G.    D,  nnlcolor.    Ft.    One-colonred  Dsdalea.    Stnmpa.    Tmnks. 

896.  D.  lattsslma.    Fr.    Efftaaed  Sndalea.    On  fftUen  dead  braDchea. 

..  Qkm.  HenillDB.    A. 

897.  H.  tremelloana.    Sehrad.    Tremelloae  Henilina.    Sept.  ' 

898.  H.  corlam.    Fr.    Leathery  Uemllna.    Dead  tranka. 

899.  H.  maltnacna.    Fr,    Thin  Hemllna.    Dead  wnod. 

400.  H.  mfliB.    P.    Rafbna  Hemllna.    Dead  oak  bnutchea. 

401.  M.  aerpena.    Fr.    Creeping  Hemllna.    Dead  wood.    Jnne,  Sept. 

OxN.  Porotheliom.    Fr. 
408.    P.    Frleali.    Mant.    Frlea'  Porothellnm.    Pine  wood. 
Ordu  III.    Hydnel. 
Qmm.  Hydnnm.    Z4nn. 

405.  H.  repandnm.    L.    Spreading  Hyd.    Gronnd.    Aug.,  Sept. 
404.  H.  lonatnm.    BaUeh.    Zoned  Hjd.    Ground.    Woods.    Sept. 
40fi.  H.  tomentosnm.    L.    Tomentoae  Hyd.    Gronnd.    Wooda.    Jnly. 

406.  U.  erluaceoa.    mill.    Hedgehog  Hyd.    LMng  Oak.    Sept.,  Oct. 

407.  H.  niTenm.    F.    Snowy  Hyd.    Dead  wood.    Leaves.    Sept. 

408.  H.  Ikrinacenm.    P.    Mealy  Hyd.    Decaying  wood.    Jnly,  Sept. 

OSDXR  IT.    Anrlcolarinl.    Fr. 
Okn.  Cratorellna.     Fr. 

409.  C.  comncoploidea.    FY.    Hornlike  Cratelloa.    Oroniid. 
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Qkb.  ThcleiAork.    Fr. 

410.  T.  oesbu    P.    Ash-gray  Thelephora.    IncriistlDg  grus. 

411.  T.  arldi.    Fr.    Dif  Thelephoni.    Deoylog  pine. 

Gbh.  Steream.    Fr. 

412.  8.  pnrpareain,    Fr.    Purple  St«reom.    Trunks.    Fennnlal. 
418.    S.  hlnntnm.    Fr.    H&try  StereDin.    Stumps.    F«reD. 

414. '   S.  oceilnam.    Fr.    Maple  Steream.    Llytng  maple  tranks. 

Gbn.  Hymenocluete.    Z-«v. 
416.    H.  niblglnosa.    Lev,    Bablglnoos  HjmeDocbsgte. 

Okdkr  v.    CUvarict.  • 

Gni.  ClaTarla.    L. 

416.  C.  amethiBtliM.    Bull.    AmetiirstQavarU.    Sept. 

417.  C.  hstiglata.    D.  C.    Futtgiate  Clavarla.    Woods.    Aog ,  Oct. 

418.  C-  corolloide8.>  L.    White  Coral  Clavaria.    Woods.    Aug.,  Sept. 

419.  C.  ambrlna.    Berle.    Umber  Clararla.    Woods.    Aug.,  Sept. 
430.  C.  cloerea     Bull.    Cinereous  Clav.    Woods.    Sept. 

421.    C.  crlstata.    Holmik.    Crested  CUt.    Woods.    Sept 

435.  C.  mgosa.    BuU.    Wrinkled  Clav.    Woods.    Sept. 
428.    C.  Enaiel.    Fr.    Kanze's  Clar.    Woods.    Sopt. 

454.  C.  aoret.    3ehaf    Oolden  Clav.    Open  woods.    Sept. 
42S.  C.  fonnosa.    An.    BeaatlAil  Clav.    Aug.,  Oct. 

436.  C.  erocea.    P.    SafflroD-pellow  CUt.    Decaying  wood.    May. 

437.  O.  pDrpnrea.    Mutt.    Purple  Clav.     Woods.    Sept. 
4tt.  C.  biieqiialls.    MtUl.    Unequal  Clar.    Woods.    Sept. 
4S9.  C.  T«rmlculata-    Scop.    Wblte-tnfted  Clar.    Aug.,  Sept. 
480.  C.  n-agUla.    Holmtk.    Brittle  CUt.    Woods.    Sept. 
4S1.  C.  contorta.    Fr.    Contorted  Clav.    Branches.    Aag. 

Qbn.  Colocera.    Fi. 

455.  C.  glassoldea.    Fr.    Soft  Cilocers.    Decayed  stamps.    Sept. 

OftDBR  TI.    TremeUlDl. 

6km.  Tremella.    Fr. 

4S8.  T.  flmbrlata.    Pert.    Fringed  Tremella.    Dead  branches.    Jnne, 

484.  T.  froDdosa.    Fr.    Large  Pale  Tremella.    Qronod.    Ang.,Oct. 

4S5.  T.  AUacea.    P.    Follaceons  Tremella.    Stamps.    Ang. 

488.  T.  IntescaDS.    Fr.    Tellowtsb  Tremella.    Old  stomps.    Aug.,  Sept. 

487.  T.  meaenterlca.    StU.    Orange  Tremella.    Sticks.    Aug.,  Oct. 
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488.  T.  Teslcaria.    Bull.    Bladder;  TremeUk.    Qronad.    Aug.,  Sept. 

489.  T.  albldtL    Bud.    Whltiah  TremelU.    hogs.    Jane,  Aug. 

440.  T.  Intamescena.    Boa.    Contorted  Tremella.    Wood.    Joly,  Sept. 

MI.  T.  Indecorata.    Somrn.    Ding;  Tremella.    Dead  willows.    Aag. 

443,  T.  tab«KDlaria.    Berk.    Hotny  Tremella.    Branches.    Sept.,  Oct. 
448.  T.  torta.     WiOd.    Twisted  Tremelta.    Oak.    Jnty,  Sept. 

444.  T.  epigna.    B.  A  Br.    Gronnd  Tremella.    Gronnd.    Sept. 

Gkn.  Bxldla.    Fr. 

44G.    S.  glandalosa.    fy.    Wltches'-Batter  Bxldia.    Oak  brancbea.    lag. 

Obn.  Blrneola.    FY. 

446.  H.  Anrlcola-Jndae.    Serb.    J«w's-ear  Hlraeola.    Wood. 

Out.  DacT7iii;ce8.    tfeet.' 

447.  D.  stlllatas.    N'eee.    Orange  DacrymyceB.    Pine  logs- 

Qkh.  Apyrenlum.    Fr. 

448.  A.  UgnatUe.    Fr.    Wood  loTiog  Apyrenlum.    Decayed  wood. 

HYPOa.£I. 
Family  II     Gasteromyceita. 

Obdxb  TII.    Hypognl. 
Gkn.  Hymenogaster.     Tul. 

449.  H.  mntlcoa.    B,  A  Br.    Cracking  Hymenogaster.    Sept. 

450.  H.  Intens.     Yltt.    Tellow  Hymenogaster.    Wooda.    July,  tiept. 
461.    B.  decomit.     Tal.    Comely  Hymenogaster.    Woods.    Ang.  Sept. 

PHALLOIDEI. 

OkdbbTIII.    Fhall61dei. 

Obn.    Phallns.    Linn. 

4S>.    P.  ImpadicDB.    £in».    Common  Stluk^hom.    Sept.,  Oct. 

TRICHOGASTRES. 

OttDBRlX.    THcbogastres. 

Gsk.  Tnlostoma.    Ptrt. 

4W.   T.  mammamm.    Fr.    Nlppled  Tnlostoma.    QrooDd. 
11 
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Obk.  OeaaUT.    Mieh.    ' 

4U.  O.  A>nilcatD8.    Fr.    Tultlng  Qeast«r.    Qromid.    Sept.,  Oct. 

4U.  O.  Btriatna.    D.  C.    Striate  Qeuter.    On  Buid. 

U6.  G.  Biyantll.    B*Tk.    BiyenfB  Geaeter.    Bandr  soU. 

U7.  O.  hjgrometriciu.  P.    Bard-coated  Oeaster.    Grcrand.     Woods.    Oct. 

468.  G.  lagenlfbrmia.     FUt.    Floak-ltke  Oeaster.    Woods.    Oct. 

Gm.  BoTlBta.    Dili. 

469.  B.  nlgreacens.    P.    BUckiah  BovlBta.    Prairies.    Hay. 

460.  B.  plambea.    P.    Lead-colored  Bovista.    Prairies.    CommoD. 

461.  B.  ammophila.    Lit.    Booting  BoTlsta.    Wooda.    Sept. 

Qem.  Lycoperdon.    Tourn. 

462.  L.  glgantonm.    Battak,    Otant  Paff-ball.    Pastnres.    Oct. 
46S.    L.  c«Utnm.    Fr.    CoHapalng  Poff-ball.    Prairies.    Aug.,  Sept. 
404.    L.  atropnrpDrenm.     nit.    Farple-spored  Paff-bsIL    Ang. 

465.  L.  poslllnm.    Fr.    Little  Poff-ball.    Prairies.    Jane,  Sept. 

466.  L.  saccatnm.     Vahl.    Elongated  Paff-ball.    Thickets.    July. 

467.  L.  gemnatuni.    Fr.    Warted  Paff-ball.    Meadows.    Prairies-.     Ang. 

468.  L.  pyrifonne.    Scfu^.    Pear-shaped  Paff  Ball.    Stamps.    Sept 

Gbn.  Scleroderma.    P. 

469.  8.  valgare.    Fr.    Common  Scleroderma.    Borders  of  wooda,   Aag. 

470.  S.boTlsta.    Fr.    Thin-coated  Scleroderma.     Aug.,  Sept. 

471.  S.  Termcosnin.    Pert.    Warty  Scleroderma.    PiUrles.    Aag. 

QaM.  Poljsaecam.    D.  C. 

472.  P.  oltvaceom,     Fr.     OlWe  Polysaccam.    OroQQd,  woods.    Aug. 

Obdkr  X.    Hjxogastres. 
Gbk.  T/ycogala.    iOeh. 
478.    L.  epldendrnm.    Fr.    Stamp  Lycogala.    Jnly,  Oct. 
Gbm.  Retlcalarla.    Svll. 

474.  B.  maxlDU.    Fr.    Large  Beiicnlaria.    Trunks,  fallen  trees. 

475.  R.  atra.    Fr.    Black  Beticalarla.    Plae  loge.    Ang. 

476.  B.  nmbrloa.    Fr.    Umber  Retlcnlada.    Stamps.    Jnly. 

GxN.  .Xthallam.    Link. 

477.  A.  septlcam.    Fr.    Jlthallnm.    Woods.    Decaying  wood. 
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Got.  Bpnnuilft.    Fr. 
478.    8.  altui.    D.  C.    Whtte  SpDnutria.    LlTlng  grass.    Jnne. 

Qbn.  Ptjrchoguter,    Ca. 
ITS.    P.  albva.     Coria.    White  Ftycbogaster.    Ongronnd.    3<a\y. 
'  Okn.  Dlderma.    P. 

480.  D.  hrloAcenm.    P«eit.    Invests  font  atema  in  low  woods. 

481.  D.  Marlae-Wllsoni.    Clinton.    Sticks,  woods.    Ang. 

48S.    D.  globosnm.    Ft.    Qlobose  Dldermft.     Dead  lesTes.    Sept. 

Qbn.  Dldymlnm.    Behrad. 

468.  D.  melanopna.    Fr.    Black-stemmed  Didymlmn.    Sticks.    Aug. 

481.  D.  connatmn.    Ptek.    Decaying  JttiMii^.    Sept. 

485.  D.  ftarfnraceam.    Fr.    Scariy  Did.    Botten  wood.    JoJjr,  Attg. 

466.  D.  sqnamnlostim.    A.4bQ.  '  Scaly  Did.    Dead  leaTes,  Ac.    Aog. 

487.  D.  terinaceqm.    Fr.    Mealy  Did,    Dead  leaves.     Aug, 

488.  D.  pertnsnm.    Btrk.    Pierced  Did.    Stamps.    Oct 

Gbn.  Pbyeartun.    P. 

489.  P.  pnlcherrlpes.    Paek.    Rotten  wood.    Jnly. 

490.  F.  Cttapitosnm.    Peek.    Botten  wood.    Aag, 

481.    P.  atrnm.    Fr.    Black  Physaram.    Dead  Branches.    Ang. 

Oik.  Angloridlom.    Ortn. 

493.  A.  BinnoBom.    Qrte.    Twisted  Aogtoridlnm.    Sept. 

Qkn.  Craterlnm.     Trtnt. 
498.    C.  mntablle.    Fr.    Changeable  Craterlnm.    Bark.    Jnly. 
Qkn.  Dlacbtea.    Fr. 

494.  D.  etogans.    Ft.    Elegant  Dlachsa.    Dead  leaves.    Aug. 

Obh.  Steraonltls.    Gled. 

495.  8.  ftuca.    BotA.    Brown  Stemonltlc.    Dead  wood.    June. 

496.  S.  ferraglnea.    Skth.    Hasty  Stemonltls.    Dead  wood.    Joly. 

497.  B.ovata.    P.    Ovate  Stemonltla.    Botten  wood.    June. 

498.  B.  obtnsata.    Fr.    Obtase  Btemonltis.    Botten  wood.   Jooe. 
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Ger.  Arcyilm.    £111. 

4M.    A.  HDUOB.    A.    Nodding  ArcyrU.    Botten  wood.    June. 

OkdesXT.    NldnUrliceL     Tvi. 

GiK.  PoIyMgliim.    lAnJc. 

500.    P.  Tltelllmun     Ditwt.    Egg-yellow  PolraDglnm.    Stomps. 

Family  III.    Conlomycetes. 

Obdkr  XII.    Splueronemel. 

Gkn  nomft.'   Fr, 

Ml.    P.  ampellnDm.    B.  A  C.    Dead  grape  vines.    Woods.    J11I7. 
S02.     F.  extgnam.     Dmd*.     Little  Phoma.     Slder  sboots.    Aog. 
SOS.    P.  glandicola.    Lev.    Acora  Pbom«.    Acorns.    Sept. 

GiH.  DisceUa.    JB.  S  Br. 

to*.    D.  cwbonaceft.    B.  A  Br.    Black  Dlscella.    Dead  twigs. 

Ordkb  XV.    PncclDlnl. 

Qwtf.  Fhragmklliim.    Link. 

508.  P.  mncroaatnDi.    Link.    Hose  Brand.    Liring  Bos6  lesvea.    Ant. 

600.  P.  gracUe.     theve.     Baspberry  Brand.   Bftsp.  leares.     Ant. 

SOT.  P.  obtnsnm.    Link.     Strawberry  Brand. 

EOS.  P.  graminis.    Fer$.    Com  mildew.    Leaves  of  com.    Aat. 

BOS.  P.  strlola.    Link.    Sedge  Mildew.    Bashes.    Aataina, 

SIO.  P.  coronata.     Corda.    Coronated  Hlldew.    Grasaes. 

Bll.  P.  vaglnalltun.    Link.    KDol>-grass  Brand      Ant. 

SIS.  P.  prlmnlae.    Qres.    Primrose  Brand.    Primroses.    Jnne. 

518.  P.  TariabUls.    Orev.    TBriable  Brand.    Taraxacum.    July. 

Gkm.  Qymnoeporanginm.    D.  C. 

514.  a.  jQDipen.    Lk.    Living  branches. 

Ordkr  ZTI.    Ceeomacel. 
Gbn.  TlUetla.     7^1. 

515.  T.  carlea.     Tul.    Bant.    On  wheat  fllllng  the  gralna.    Aat^ 
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Qek.  UstilRgo.    Xdnk. 

S16.  V.  cubo.    7^1.    Cora  smnt.    Autumn. 

•517.  n.  aDthennun.    Fr.    Anther  Smat.    Lycbens,  &c. 

H$.  tr.  Tlolu.    B.ABr.    TiQlel  Smat.    Violet  leire*.    August. 

Ali.  U.  occnlta.    Preta.    Rye  smnt.    On  calme  of  rye. 

Qbn.  TJredo.    Lev. 

S20.    U.  Qoercns.    Brand.    Oak-le>f  Uredo.    Sept. 

*21.    U.  blfroDs.    Orev.    TnlD-lkced  tjredo.    On  Sumex.    Aug.,  Sept. 

OKDntXYlI.  fctdtacel. 

0km.  Alcldlam.    Fen. 

S2S.    A.  enpborblee.    Fen.    Sparge  Claster-Cops.    tfay,  Jsne. 
S3I.    A.  arUcn.    D.  0.    Mettle  Claster-Cups.    Jane. 

Fahilt.IV.    Hypbomjcetes. 

OboikXTIU.    laarbtcel. 

Ora-  Ifl»rla.     ?V. 

S24.    I.  ftractmophlla.    Ditm.     Spider  laftrla.    Dead  spidera. 

S28.    I.  cltrlDa.    F.    Lemon-colored  Isarla-     Decaying  tUagl.     Aug. 

sat.    I.  Intticata.    Fr.    Intricate  laarla.    Decaying  ftrngi.    Sept. 

Ordeb  XIX.    Sltlbac«i. 

Obn.    Tobercalarla,    Zbde. 

B2T.    T.  grannUta.    P.    Grannlate  Tnbercnlarla.    Dead  branches. 

'  DiTisioK  II.    SporldiUbra. 

Faiult  TI.    Fbyaomycetea. 

ORDDt  ZXIV.    HacorlnL. 

GsN.  Ascophora.    Tode. 

538.    A.  elegans.     Oorda.    Slegant  Ascophora.    Fowls'  dung. 

Okn.    Hacor.    JflcA. 

SZ0.    U.  ramoads.    BtUl.    Branched  Uncor.    Decaying  ftingt.    Aug. 
MO.    H.  Unoedo.    L,    CommoD  Hucor.    Decaying  rralta. 
JtSt.    H.  caninna.    F.    Dog's  dang  Hncor.    Dang  of  dogs. 
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Vaavr  VH.    AscomjcetM. 

OkdirXZVIII.    ElveUacel. 

Qxw.  HorcIi«llft.    DUl. 

St9>    H.  CKnleota.    Pen.    CommoD  Horel.    Wooda.     U^i  Jue- 

Okh.  HelTella.    Ltnn. 

A88.    H.  flgu.    Sromb.    Luge  HelvelU.    Qroand,  wooda.    Spring. 
fiM.    H.  crUpa.    Fr.    Pallid  Helvella.     Qroand.  woMU.     Eaxljr 
fiSe.    H.  sulcata.    4fli.    Solcate  Qelrella.    QrooDd,  woods.    Oct. 

QiM.  Teipa.    SutarU. 
est.    y.  dlgluUfttrmls.    Fen.    Finger-shaped  Verpa.     Wood. 

Gkk.  Bpathalarla.    P. 
UT.    B.  llaYlda.    JVs.    Tellow  Spathalaria.    Woods.    Jnlj. 

Onr.Leotla.    BOl. 
U6.    If.  Inbrlca.    Ftn.    SOmr  Leotla.    Woods.    S«pt. 

Gnu.  Qeogloesnm.    P. 

no.    G.  Tlrlde.    P.    Gnen  Geoglossom.    Decayed  wood. 
HO.    Q.  ^nUnoenm.    P.    QIdUoods  GtogloHam-    Woods. 

Qkm.  Fesisa.    Htm- 

641.  P.  nucropas.     Pert.     Long-stemmed  Peslis.    Gronnd.    Jolr. 

6U'  F.  badia-    P.    Large  Brown  P«slca.    Pond  margin.    J«Ij. 

148.  .  P.  anrantla.    Pr.    Orange  Ground  Fezlia.    June. 

S44.  P.  iDtaa-nltens.    5.  <t  Br.    Bright  Tellow  Peilza>    Groond. 

HS.  P.  llbrllloea.     Curr.    Woolly  Orange  Peilu.    Oct. 

H6.  P.  repaada.     WaU.    Spreading  PeiUa.    Qonnd.    Jnne. 

M7.  F.  trachycarpa.     Curr.    Boogh-spored  Peziza.     Woods. 

5W.  P.  lelocarpa.     Ourr.    Smooth-spored  Feilsa.    Qroand. 

MB.  P.  cnpnlaria.     L-    Scolloped  Peslza.    Jnne. 

EM.  P.  snbhlrsuta.    jScAum.    HIrsQte  Peslia.     Qronnd. 

SSI.  P.  hamosa.    Fr.    Gronnd  P«zlsa.    Woods. 

SBl.  P.  scntellata.    L-    Shield-like  Peziza.    Woods.    Hay,  Sapt. 

S58.  P.  nnldsa.    Peck.    Qroand  in  woods .    Sept.,  Oct. 

664.  P.  ecMnosperma.     Peel;.    Qroand  in  woods.    Jnne. 

S6S.  P.  mbra.    Peek.    Burnt  gronnd.    Jnne. 

666.  p.  tUlaa.    Ptek.    Dead  branches.    TUla  Americana.    Jnly. 

6S7.  p.  coGclnea.    Jaej.    Carmine  Pezlta.    Wood.    Nov. 
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ObdxbXXZI.    Sphteriicet. 

Qkr.  VftlSA.     Fr. 

S58.    T.  pnlcheUa.    Fr.    BasntllU  V4lBelU.     Chenr  and  birch- 

With  diree  or  four  ezceptioas,  the  plants  conatitutiog  tlie  fore- 
going list  of  Fungi,  have  been  found  by  the  writer. 
Respectfully  contributed, 

A.  E.  Johnson. 
MiNiTBAPOLiH,  January  lat,  1877. 
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VI. 

ORNITHOLOGY. 


EEPOET  OP   DR.    P.    L.    HATCH. 


Prof.N.H.  WincheU: 

In  accepting  the  position  of  Ornltliologiet  on  the  6eol<^cal  and 
Kataral  Histoiy  Surrey  of  the  state  to  which  I  have  been  appointed 
by  the  Board  of  Regents,  I  desire  to  express  to  you  and  the  Board 
my  appreciation  of  the  honor  thus  conferred  upon  roe. 

When  first  proposed  to  me  to  undertake  this  work,  its  objects 
were  bo  accordant  with  my  inclinations  that  I  had  only  to  har- 
monize its  requirements  with  the  exacting  duties  of  my  profession, 
to  enter  enthusiastically  upon  it.  This  our  mutual  arrangements 
hare  enabled  me  to  do  more  satisfactorily  than  I  had  hoped.  I 
therefore  permit  myself  to  expect  to  have  somethiug  to  report  to 
you  at  the  end  of  another  year  appropriate  to  an  embodiment  in 
the  permanent  records  of  your  comprehensive  work. 

To  do  this  I  must  be  permitted  to  rely  upon  the  co-operation  of 
not  only  yourself  and  the  other  members  of  youi  staf^  but  of  the 
Board,  and  all  collectors  temporarily  or  permanently  associated 
with  the  survey. 

I  have  had  sufficient  experience  in  the  work  before  me  to  reaUze 
the  necessity  of  aid  from  rehable  sources,  and  this  department  of 
your  survey  has  been  sq  long  delayed  that  it  must  be  rigorously 
prosecuted  if  it  shall  keep  its  place  alongside  of  the  others  in  the 
years  to  come.  I  do  not  commence  it,  however,  entirely  de  noeo, 
having  had  some  nineteen  years  observations  in  which  I  have 
accumulated  some  notes  on  birds  in  my  vicinity,  with  occasional 
explorations  into  other  sections  as  fully  represented  by  them.  The 
rapid  settlement  of  the  state  has  changed  the  relative  representa- 
tion  of  this  class  of  its  fauna  very  materially,  and  the  increasing 
extent  of  the  cultivation  of  the  soil  for  varied  productions  is  at 
present  not  only  changing  the  aggregate  numbers  of  birds  that 
come  here  to  breed,  and  those  that  permanently  reside  here,  bat 
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the  relative  proportions  of  species,  which  shows  the  importance 
of  early  attention  to  this  department  of  the  zoology  of  the  state. 

The  earliest  information  on  this  subject  that  I  have  been  able  to 
get  has  been  obtained  through  interviews  with  persons  connected 
with  the  army  or  trappera  and  traders,  stationed  at  the  several 
military  posts  at  a  very  early  day.  Of  course  this  has  been  meagre, 
and  unsatisfactory  because,  to  a  large  extent,  it  has  been  unreliable. 
After  sifting  it  as  carefully  as  possible  I  find  about  fifty  to  sixty 
species  that  are  known  to  be  territorial  and  aboriginal. 

The  first  approximation  towards  a  listing  of  species  was  made 
by  Henry  Patton  in  connection  with  Owen's  geological  survey  of 
Wisconsin,  Iowa  and  Minnesota,  in  184S-9.  As  be  did  not  record 
the  locality,  or  any  of  the  circumstances  of  his  observations,  his 
list  I  regret  to  say  is  but  little  more  valuable  than  the  foregoing;^ 
as  it  is  impossible  to  ascertain  what  portion  of  the  ninety-five 
species  he  gives  were  obtained  within  our  own  special  province. 
It  is  not  a  little  remarkable  that  in  the  several  explorations  by  the 
national  government  preliminary  to  the  location  of  oar  great 
transcontinental  railroad,  made  upwards  of  twenty  years  ago, 
while  ample  provisions  were  made  for  collecting  the  birds  along 
the  various  lines  of  exploration  in  every  other  instance,  that  from 
St.  Paul  to  the  Rocky  Mountains  had  none.  Prom  thence  to  the 
Pacific  the  collections  were  aa  abundant  and  the  reports  as  fiill  as 
on  any  other  route  embraced  in  these  extensive  explorations. 
But  in  subsequent  railroad  surveys — ^in  1870,1  think, — along  the 
line  of  the  Northern  Pacific,  Mr.  Tripp  reported  a  list  of  138  species 
observed,  which  only  recently  came  to  my  notice  in  the  Proceed- 
ings of  the  Essex  Institute  of  Maas^husetts.  Excepting  the  -few 
mentioned,  my  own  notes  of  observation,  published  by  the  Min- 
nesota Academy  of  Natural  Sciences  in  1874,  had  antedated  them 
so  t&r  as  this  section  was  involved. 

There  have  been  occasional  observations  noted  by  persons  visit- 
ing or  passing  through  the  state,  which  have  been  preserved,  that 
are  reliable. 

During  the  last  year — 1876 — several  species  hithefto  unknown 
here  have  been  identified,  making  at  the  present  time  a  list  of 
about  two  hundred  and  aeventy-five  species,  embracing  one  hun- 
dred and  sixty-one  genera,  in  thirty -eight  families  under  six  orders. 

This  comprises  nearly  the  entire  history  of  the  ornithology  of 
Minnesota,  up  to  the  present  time,  so  far  as  my  knowledge  extends. 
Very  respectfully  yours, 

P.  L.  Hatch. 

Minneapolis,  Jan.  10,  1877. 
12 
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VII. 

ENTOMOLOGY. 


REPORT  OF   ALLBN  WHITMAN. 


Saint  Paul,  Minnesota,         I 
December  28d,  1876.  $ 

Prof.  y.  H.  Winchell,  State  Geologist  ; 

Sir: — I  hare  the  honor  to  present  the  following  report  upon  the 
Rocky  Mountain  Locuat,*  as  it  haa  appeared  in  and  near  Minneso- 
ta during  the  year  1876.  At  the  time  of  my  appointment  (in 
May)  to  make  this  report,  through  the  State  Geological  Surrey, 
there  was  a  hope,  and  apparently  a  reasonable  one,  that  the  com- 
ing summer  would  close  our  present  opportunities  for  obserring 
the  destructive  species  of  locust,  at  least  as  far  aa  our  state  was 
concerned.  The  insects  were  found  to  be  hatching  in  a  region 
covering  the  whole  or  parts  of  five  or  six  of  our  southwestern 
counties,  in  a  strip  of  country  reaching  &om  Madelia  westward 

*  The  Dsine  "  Rock;  Honntatit  Loctut"  Is  expressed  oi  Implied  tbroDgh- 
ont  tbla  report.  I  suppose  that  ever;  one  knows  Ui«t  It  Is  the  Oaloptmiw 
i^rttu*,  or  the  "  grasshopper,"  that  1«  referred  to.  Alihonih  the  aame 
"  hopper"  holds  Its  place  In  popular  naage,  b;  force  at  its  brevlt;  and  en- 
phony,  the  nse  of  the  word  locnst  can  occasion  no  amblgaltj,  at  least  In 
Hlnnesota.  In  regard  to  the  latter  aame/an  old  etrmolog;  U  atlll  often 
repeated ,  which  has  dooe  dat;  loeg  enongh.  The  word  locutt  (Latin,  loci't- 
M,)  le  not  derived  hrom  the  Latin  loeua-uftiM,  a  burat  place,  and  that  for 
half  a  doien  reaaons.  The  root  of  the  word  {loe)  Is  probably  Atnnd  In  the 
Greek  root  lak  (la  latko,  e-Iak-on,)  and  In  the  Latin  loqu-or,  rererrlng  In 
this  ca»e  to  tbe  chirping  or  shrilling  aonod  of  aome  insect  called  loenaM. 
Its  form  ts  conBrmed  b;  anch  Latin  words  aa  rabuitut,  tenvitvt,  &c  See 
FIek,  Vwglttoktndei  WotrUrbuch  ier  IndogtrmanUchen  9prtieh«H.  Part  IV. 
Boot  (8.) 
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acFoas  the  state,  and  into  two  of  the  eastern  counties  of  Dakota. 
A  few  were  also  found  in  the  northern  part  of  the  state  in  Clay 
county,  and  in  a  few  scattered  spots  in  Dakota  along  the  Red 
river.  No  other  hatching-ground  nearer  than  Colorado  was  known, 
and  there  was  reason  to  belieTe  that  the  amount  of  damage  result- 
ing from  their  presence  here  would  be  comparatively  small,  and  a 
&ir  probability  that  their  swarms  would  be  bo  scattered  and  so 
diminished  during  the  summer,  that  the  injury  would,  for  the  pres- 
ent, end  with  the  'flying  season.  Under  these  circumstances,  it 
seemed  best  to  make  such  additions  and  corrections  to  the  Report 
of  the  grasshopper  Commission  of  1875,  as  the  experience  of  the 
present  year  should  furnish.  But  as  the  season  has  advanced,  and 
events  have  multiplied  themselves,  the  subject  has  assumed,  both 
in  extent  and  urgency,  a  new  and  continued  importance.  Follow- 
ing close  upon  the  attack  of  1874,  we  have  a  new  locust  invasion, 
surpassing  all  former  ones  in  the  amount  of  territory  visited,  in 
the  magnitude  of  the  invading  swarms,  in  their  repeated  comings, 
and  in  the  length  of  their  combined  stay.  In  addition  to  the  losses 
inflicted  apon  the  crops'  during  the  last  four  summers,  amounting 
to  at  least  eight  millions  of  dollars,  we  And  the  evil  still  confront- 
ing us  as  in  1873,  and  while  we  have  gained  something  by  our  four 
years'  experience,  we  have  also  Tost  something  by  the  dishearten- 
ment  which  four  successive  years  of  damage  necessarily  bring.  To 
meet  in  any  such  report  as  this  the  demands  of  a  subject  so  exten- 
sive and  important,  or  the  expectations  of  the  large  number  of 
people  who  are  so  deeply  interested  in  it  would  be  simply  an  im- 
possibility, but  I  should  be  glad  if  anything  contained  in  ii  could 
add  to  the  knowledge  necessary  for  intelligent  action,  or  to  the 
hopefulness  which  we  may  reasonably  entertain  in  regard  to  the 
locust  problem  in  the  long  run.  Such  as  it  is,  the  report  is  the 
result  of  several  visits  to  the  southwestern  counties  during  the 
spring  and  summer,  of  replies  to  ciroulars  sent  to  nearly  every  in- 
fested town  in  the  state,  and  of  a  large  amount  of  correspondence 
addressed  freely  to  various  points  in  Minnesota,  Dakota,  and  else- 
where. To  compile  such  information  as  could  be  collected  from 
all  these,  and  from  hundreds  of  items  published  in  our  state  papers 
during  the  summer,  has  been  a  work  of  a  good  deal  of  time  and 
trouble.  The  practical  value  of  the  results  of  work  of  this  kind 
seldom  corresponds  to  the  amount  of  trouble  incurred,  but  this  is 
simply  the  fault  of  the  subject. 

GENERAL  VIEW   OE   LOCUST  ISTA8I0NB. 

Taking  into  consideration  the  whole  cultivated  region  from 
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ManitobH  to  Texas  and  from  the  Rocky  Mountaias  to  the  MiBsis- 
aippi,  there  have  been  in  the  series  of  thirteen  years  from  1864  to 
1876,  but  four,  (or  at  moat  five)  years  when  some  portion  of  this 
area  was  not  attacked  by  locnsts,  coming  in  from  somewhere  out- 
side of  the  cultivated  area.  In  other  words  there  have  been  no 
less  than  nine  locust  invasions,  (differing  much  in  extent  and 
degree,  but  still  occurring,)  in  the  Mississippi  and  lied  Rivet 
valleys  during  the  last  thirteen  years.  And  these  nine  attacks 
stand  against  some  seveu  or  eight  recorded  appearances  of  destruc- 
tive locusts  in  the  same  territory  during  ^the  46^  years  preceding, 
from  181S  to  1S64.  Again  we  have  on  the  one  hand  the  sadden 
appearance  of  the  immense  swarma  which  ore  said  to  have  overrun 
a  vast  extent  of  territory  on  both  sides  of  the  Rocky  Mountains  in 
185d,  the  gradual  disappearance  of  their  progenylin  the  course  of 
the  next  three  years,  apparently  without  furnishing  material  for 
subsequent  invasions,  and  their  continued  absence  for  the  next  six 
years.  On  the  other  hand  we  have,  since  1861,  a  series  of  attacks 
occurring  at  intervals  of  one,  two,  or  at  most  three  years,  and 
apparently  of  late  on  annual  vibration  between  the  country  lying 
along  the  mountains  and  the  lower  cultivated  regions,  each  in  its 
turn  becoming  a  breeding-ground.  The  causes  of  the  increase 
and  continuance  of  the  evil  of  1^  years  lie  outside  the  range  of 
common  observation.  That  they  do  not  result  entirely  from  on 
increase  of  acreage  under  cultivation,  is  to  be  inferred  from  the 
locust' historj-  of  other  countries,  and  from  the  facts  that  wbUe 
Central  America  has  suffered  from  the  same  evil  at  least  as  for 
back  OS  1514  (Bancroft's  Native  Races  of  the  Pacific  Coast,  vol. 
v.,  page  601,)  and  Mexico  and  California  at  least  as  lately  as  1855, 
the  exemption  of  these  countries  since  the  latter  date  has  been  as 
noticeable  as  the  repeated  devastation  of  our  own  vicinity.  As 
for  any  analogy  to  be  derived  from  the  locust  history  of  European 
countries  the  books  are  not  at  hand  in  this  state  to  furnish  the 
exact  chronology  of  the  evil ;  but  from  such  a  source  as  I  have  at 
hand,  the  record  of  Germany  for  the  last  four  centuries  shows 
intervals  of  exemption  from  injury  for  eight,  twelve,  sixteen, 
forty  (1763—1803,)  or  even  fifty  (1636—1686)  years,  and  again  no 
less  than  fourteen  years  of  injury  between  1727  and- 1755,  and 
among  these  series  of  three,  four,  or  even  five  auccesaive  years  of 
damage,  as  in  the  five  years  from  1727  to  1731,  and  again  from 
1746  to  1750." 

■  These  dates  ace  taken  from  a  work  entitled,  Die  Kleloen  FolDde  der 

,  LaDdwlrthschaft,  bj  Frof.  H.  NordllDger,  Stottgard.  186G,  fnrntslied  by  the 

kladaess  of  Gustav  Kvllander,  Esq.,  of  Severance,  Slble;  county.    For  a 
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The  locust  problem  still  presents  a  great  deal  upon  which  noth- 
ing; like  complete  information  has  been  furnished.  Even  in  re- 
gard to  the  locust  as  it  appears  in  our  own  State,  not  only  does 
the  farmer  ask  many  questions,  to  which  the  entomologist  can  as 
yet  give  no  decisive  answer,  but  even  in  the  practical  economy  of 
the  locust  question  opinions  are  still  at  variance,  where  experience 
should,  by  this  time,  have  brought  some  degree  of  unanimity. 
When  it  comes  to  the  exact  origin  of  our  invading  swarms,  their 
manner  of  increase  from  year  to  year  before  leaving  their  native 
regions,  their  growth,  habits,  and  movements  in  those  regions, 
how  far  eastward  those  regions  may  or  do  extend,  the  causes  of  the 
rejieated  appearance  of  migrating  swarms,  or  their  continued  ab- 
sence for  years  or  even  decades,  no  one  can  at  present  offer  in  an- 
swer much  more  than  a  mere  show  of  probabilities.  It  is  evident 
that  the  whole  question  is  becoming  too  urgent  to  wait  for  private 
investigation  to  solve  it.  The  claims  which  an  agricultural  popu- 
lation of  at  least  thirteen  states  and  Territories  may  justly  ut^ge 
upon  the  National  3overnment  in  this  regard,  hare  been  fully  set 
forth  during  the  past  season  ;  but  purely  in  the  interest  of  science, 
if  for  no  other  reason,  we  might  fairly  ask  that  some  portion  of 
the  sums  annually  devoted  to  national  discovery  might  be  expended 
upon  the  further  elucidation  of  a  subject  which  touches  us  so 
nearly  and  so  powerfully.  Having  at  hand  the  time,  the  place, 
and  the  opportunity,  we  might  at  least  attempt  the  solution  of  some 
questions  which  the  Old  World  has  been  obliged  to  leave  unan- 
swered for  a  thousand  years.  We  might,  perhaps,  leani  enough 
of  the  causes  of  locust  invasions  to  know  in  what  years  such  in- 
vasions would  become  probable,  and  enough  of  their  origin  to  say 
'  whether  prevention  is  possible  or  impossible. 

THE  EVIL  AS  IT  APPEAES  IN  MINNESOTA. 

The  growth  and  habits  of  the  young  locust  as  it  appears  in  the 
cultivated  regions,  have  been  so  fully  described  of  late  years, 
(particularly  in  the  seventh  and  eighth  annual  report*  of  the  State 
Entomologist  of  Missouri,  Prof.  Ch.  T.  Biley,)  that  it  seems  im- 

sj;stematlc  and  coanecUd  view  of  the  locnst  evil  in  general  see  a  paper 
coDtaloed  in  tbe  Report  [for  ISTC)  of  the  Hon.  CommiMloner  of  Statistics 
of  MlDDesota,  Dr.  J.  B.  PhllJips.  Notice  Is  particnlarly  called  to  a  diTOno- 
logical  table  pabUshed  therein.  It  will  be  seen  that  there  Is  no  state  or 
terrttory  west  of  the  Mississippi  that  Is  not  In  the  "  grasshopper  regions,'' 
and  no  year  since  1H63  that  has  not  heenalocnst  jear.  The  year  1871  shonid 
be  Included  In  the  table,  Ibr  reasons  stated  In  this  report. 
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possible  to  add  much  that  con  contribute  to  that  practical  end 
which  the  farmer  has  in  view,  the  protection  of  his  crops  from 
the  locoets  which  hatch  in  his  immediate  Ticinity,  If  anything 
practical  is  still  to  be  expected  in  this  direction  it  ought  to  come 
from  those  who  are  brought  face  to  face  with  the  young  locost, 
and  are  obliged  to  act  upon  knowledge  gained  upon  the  spot. 
Enough  has  been  learned  already  to  make  ^t  certain  diat  almost 
any  community  may,  by  enlbting  all  the  forces  at  its  disposal, 
effect  a  measurable  saving  of  its  crops,  and  that  the  evil,  if  it 
could  be  confined  to  the  locusts  that  hatch  here,  might  be  prac- 
tically eradicated  in  a  few  years  at  most.  But  there  is  a  growing 
apprehension  in  the  minds  of  the  people  of  Minnesota,  brought 
about  mostly  by  a  consideration  of  events  occurring  in  oar  own 
sta^  only,  and  that  too  only  within  the  last  four  years,  that  we 
are  more  liable  to  locust  invasions  than  other  states;  that  the 
locust  evil  may  become  a  permanent  one  here  even  without  rein- 
forcements from  abroad,  and  that  its  area  may  gradually  extend 
until  it  covers  regions  stiU  unknown  to  it.  This  apprehension  is 
increased  by  the  favt  that  the  invasion  of  the  present  year  has 
reached,  (to  the  south  of  St.  Paul,)  about  one  degree  of  longitude 
farther  east  than  it  has  ever  been  known  to  extend  before.  It  is 
possible  that  Minnesota  may,  from  its  geographical  position, 
suffer  from  locust  invasions  more  frequently  in  the  long  run  of 
fifty  or  a  hundred  years  than  Kansas  or  Manitoba,  though  a 
history  of  the  last  twenty  years  shows  no  special  preponderance 
in  favor  of  either  state ;  it  is  possible  that  its  cold  climate,  and 
the  high  and  dry  soil  of  its  southwestern  counties  may  furnish  a 
more  congenial  and  permanent  home  to  the  swarms  that  breed 
here,  though  the  events  of  the  last  four  years,  when  fairly  con- 
sidered, show  thai  even  here  there  is  a  constant  decrease  in  the 
numbers  of  such  swarms  as  remain;  and  finally  the  history  of  tha 
whole  Mississippi  Valley  shows  that  the  Rocky  Mountain  Locust 
is  confined  on  the  east  by  a  tolerably  well  defined  limit  which  up 
to  the  present  time,  neither  invading  swarms,  nor  their  prt^ny 
have  essentially  altered.  Upon  all  these  points  entomologists 
are  repeatedly  called  to  express  their  opinions,  which  have  been 
freely  and  in  most  cases  cautiously  given ;  and  these  opinions 
are  in  turn  repeatedly  called  into  question  by  those  who  persist  in 
mistaking  opinion  for  prophecy,  or  in  applying  a  general  rule  to 
a  limited  area,  or  to  a  particular  year.  But  it  is  evident  that  there 
is  still  room  for  the  study  of  the  physical  character  of  the  locust, 
and  of  the  geographical,  geological,  climatic  or  other  causes  by 
which  it  is  influenced. 
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HISTOBT  OF  PAST  INTAfilONS. 

Until  within  the  last  four  years  the  migratory  species  of  locusts 
has  been  so  infrequent  and  transient  a  visitor  in  Minnesota,  that 
the  details  of  its  former  visits  are  almost  forgotten.  There  is  no 
definite  knowledge  of  any  sncb  risit  down  to  the  year  1855,  unless 
the  ravages  committed  in  tbi  Red  River  Settlement  in  1818  and 
1819  may  be  said  to  concern  this  State.  Bnt  the  statement  of 
Gapt.  Jonathan  Carver  in  fr66,  in  regard  to  the  large  swarms 
which  "infest  these  parts  and  the  interior  colonies"  shows  the 
occasional  presence  of  the  migratory  locust,  although  it  is  hard  to 
say  exactly  what  localities  are  referred  to.  But  late  in  July,  1856, 
invading  swarms  came  &om  theNorthwest  into  the  tipper  Missis- 
sippi Valley,  and  gradually  spread  along  the  river  during  the  sea- 
son, much  the  same  as  they  have  done  in  the  past  summer,  and 
ivaching  nearly  the  same  limits.  The  injury  was,  of  course,  felt 
most  severely  along  the  Mississippi  and  the  cultivated  region  adja- 
cent, bnt  the  locusts  are  said  to  have  appeared  along  the  Minne* 
sota  River,  in  the  Tellow  Medicine  country,  and  at  various  points 
in  the  northwestern  counties  of  the  State.  It  is  probable  that 
the  iiotth*estem  part  of  the  State  was  swept  over  by  migrating 
flwarros  during  the  summer,  much  the  same  as  in  the  present  year. 
Bnt  few  traces  of  these  were  seen  in  the  following  year,  except 
along  the  Upper  Mississippi,  where  the  damage  was  even  greater 
than  the  year  before,  A  general  flight  took  place  in  July,  and  the 
direction  of  the  departure  was  to  the  south  and  southwest  gen- 
erally, and  was,  perhaps,  the  occasion  of  the  injury  done  in  Iowa 
that  year. 

Again,  in  1864,  swarms  appeared  early  in  July,  along  the  Upper 
Minnesota  river,  and  spread  eastward  gradually  during  the  season, 
and  reached  about  as  far  east  as  in  1874,  i.  e.,  to  the  third  tier  of 
towns  in  Le  Sueur  county.  Scattering  swarms  also  visited  Mani' 
toba  in  the  same  year,  and  probably  some  portions  of  these  reached 
Korthwestem  Minnesota,  for  we  hear  of  slight  appearances  of  them 
in  the  Red  Rivet  and  the  Sauk  Talleys  in  1864  and  1865.  But  the 
greater  portion  of  the  injury  was  done  in  the  Minnesota  Valley, 
and  was  followed  by  a  general  departure  to  the  southwest  in  1865. 
The  injury  in  Colorado  also  was  very  severe  in  the  same  years, 
but  there  seems  to  have  been  no  large  movement  to  the  eastward, 
such  as  occurred  later,  in  1866  and  1867. 

It  seems  very  likely  that  the  swarms  which  entered  Minnesota 
in  1864  were  hatched  at  no  great  distance,  and  were  the  offspring 
of  swarms  that  had  alighted  in  eastern  Dakota  in  the  preceding 
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year.  This  may  perhaps  be  inferred  from  tlie  following  letter  of 
the  Rev.  S.  R.  Riggs,  miBsionary  at  the  Siseeton  Indian  Agency, 
dated  Sept.  8,  1875; 

"  Id  ISeS,  h  will  be  remembered,  that  od  Qen.  Sibley's  ezpeitltion  to  ths 
HiBSoart  we  met  witb  tbe  ravaget  of  the  graBihoppen  tn  vAttona  parts  of 
Dakota,  paiUcDlsr);,  as  I  remember,  near  Skunk  Lake  (ia  Mlonebaha  coaa- 
ty)  wbere  tbe  large  grass  bad  been  eaten  t^j  the  bare  stalks,  and  ODr  snlmila 
fared  badly."    He  sdds : 

"  In  18S5,  I  Tlslted  a  camp  of  Dakota  scoDts,  near  tbe  '  Hole  Id  the 
Mountain,'  at  tbe  bead  of  the  Bedwood.  That  was  la  tbe  month  of  An- 
gost.  Tbe  Talis;  of  the  Hinnesota  clear  oat  to  the  Coteau  was  so  foil  of 
gneshoppers  as  to  make  tt  anplessaiit  traT«1lDg.  For  the  nuxt  foar  years, 
I  traveled  ever;  summer  on  tbe  Ulssonrl  Blrer,  coraiag  over  to  and  Arom 
Minnesota.  Every  season  I  met  with  grvshoppers  at  some  point  on  the 
east  Btde  of  tbe  Missoari.  In  1897,  and  b>ho  la  I8li8,  we  found  tbem  near 
Fort  Randall.  In  18S9,  In  Anfcast,  we  met  them  above  Fort  Soil;,  near 
Orand  Biver.  In  all  tbeBS  cases,  tbey  were  only  In  small  battalions,  and 
appeared  to  have  come  there  troai  other  parts." 

Again,  in  1871,  slight  and  scattering  swarmB  of  locusts  appeared 
in  Steams,  Todd,  Douglas,  Pope,  Otter  Tail,  Becker  and  Polk 
countiee,  and  perhaps  in  others.  In  all  these  counties  they  were 
in  sufficient  numbers  to  make  themselves  noticeable,  and  in.  some 
cases  crops  were  injured,  or  a  few  eggs  laid;  but  the  occurrence 
would  have  been  mostly  forgotten  by  this  time  if  it  had  not  been 
brought  to  mind  by  more  recent  events. 

The  iuvasion  of  1873  was  something  unusual  in  its  character 
from  the  earliness  of  its  arrival,  the  direction  from  which  it  came, 
and  from  the  fact  that  it  was  the  beginning  of  a  visitation  which 
baa  been  prolonged  to  the  present  time  by  what,  judging  from 
former  years,  would  appear  to  be  unusual  circumstances.  Each 
summer  since  1873,  instead  of  being  the  scene  of  a  general  de> 
parture  of  the  hatching  swarms  as  in  former  years,  has  seen 
portions  of  these  alighting  but  a  few  miles  from  where  they 
were  hatched,  (generally  in  the  next  range  of  counties,  and  some- 
times in  other  parts  of  the  same  county,)  and  depositing  eggs  for 
another  brood.  In  addition  to  these,  new  swarms  coming  in  from 
the  northwest  in  1871  and  again  in  1876,  have  added  greatly  in 
the  area  of  devastation  in  both  these  years,  and  in  the  latter  year 
to  tbe  area  of  egg-deposit. 

UINNBBOTA  AB  A  BRBBDING  GROUND  OF  THE  LOCUST. 
Without  saying  anything  for  the  present  about  the  new  coming 
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awamiB,  th«  history  of  those  that  have  bred  inside  the  State  since 
1873  has  been  aa  follows:  They  reached  the  southweBteru  comer 
of  the  state  aboat  the  first  of  June,  1873,  brought  by  a  wind  that 
had  been  blowing  freshly  from  the  southwest  for  several  days. 
During  June  and  July,  they  spread  themselves  over  the  whole  or 
portions  of  fourteen  different  counties,  lying  adjacent  to  each 
other,  and  throughout  all  this  area  locusts  were  found  to  be  hatch- 
ing in  1874.  On  acquiring  wings,  these  flew  northward  early  in 
July,  and  portions  of  them  alighted  in  the  range  of  counties  nest 
'  beyond  those  they  had  already  occupied,  leaving  vacant  the  ground 
they  had  covered  on  hatching.  By  the  15th  of  July  they  had  en- 
tered Blue  Earth,  Nicollet,  McLeod  and  Renville  counties.  By 
the  latter  date,  new  swarms  had  begun  to  pour  in  from  the  north- 
west, and  passed  over  the  western  coimties  to  the  southward.  That 
these  additional  swarms  did  not  add  much  to  the  stock  of  eggs  de- 
posited by  our  own  brood  is  probable,  for  two  or  three  reasons; 
first,  because  their  progress,  so  far  as  it  could  be  traced,  was  en- 
tirely across  the  state,  and  even  across  most  of  western  Iowa,  before 
laying  eggs;  and  secondly,  because  the  principal  hatching-ground 
of  1876  was  precisely  in  those  counties  which  had  been  already 
occupied  by  our  own  stock  in  1874  (before  the  arrival  of  new 
comers)  with  some  slight  additions  to  the  eastward.  Eggs  were 
also  laid,  later  in  the  season,  in  scattered  spots  in  some  of  the 
northern  counties,  and  in  six  towns  in  Meeker  county,  by  swarms 
coming  in  from  the  northwest  about  the  first  of  August.  But  the 
greater  portion  of  the  locusts  hatched  in  1875  were  foond  along 
the  Minnesota  River,  and  these  on  flying  moved  southward,  and 
alighted  in  the  range  of  counties  next  beyond  those  they  had  just 
occupied,  where  they  remained  and  deposited  eggs  during  July  and 
August.  Of  the  swarms  hatched  from  these  last  spring  (1876)  some 
flew  away  to  the  southward  early  in  July,  while  others  flew  north- 
ward, some  alighting  along  the  Minnesota,  and  others  moving  still 
further  north.  OtherswarmsaJsocamefrom  the  west,  from  the  Red 
River  valley,  into  several  of  the  northern  counties,  and  were  prob- 
ably a  portion  of  those  that  hatched  along  the  Red  River.  By  the 
10th  of  July  all  these  had  made  their  appearance  in  thirteen  coun- 
ties besides  those  in  which  they  were  hatched,  but  generally  in 
small  and  scattered  bodies,  and  in  only  two  or  three  towns  in  a 
county;  they  were  most  numerous  in  Renville,  Douglas,  and  Otter 
Tail  counties. 

The  object  of  the  preceding  paragraph  is  to  show  that  it  is 
probable  tiiat  the  locusts  which  hatched  in  Minnesota  last  Spring 
were  to  a  considerable  extent  the  descendants  of  the  swarms 
13 
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which  entered  the  State  in  1873.  However  unimportant  it  may 
aeem,  it  has  a  certain  value  if  it  enables  as  to  judge  of  the  effect 
upon  the  Rocky  Moontaiu  locuat  resaltiog  from  a  four  years' 
continuous  breeding  in  our  climate. 

nEQEKBBATION. 

So  much  has  been  said  of  late  years  of  the  tendency  of  the 
migratory  locust  to  "degenerate"  in  the  more  easterly  and  south- 
erly portion  of  the  area  visited  by  it,  and  this  theory  has  been 
considered  by  our  people  so  complete  a  failure,  that  it  is  worth 
while  to  state  exactly  what  the  theory  is,  and  how  truly  it  applies 
to  our  State.  It  might  have  been  submitted  at  the  start  that 
•opinions  baaed  upon  a  consideration  of  events  still  occniring,  and 
more  or  less  liable  to  be  modified  by  new  circumstances,  should 
not  be  pressed  too  far  nor  too  literally;  and  it  was  just  that  in 
judging  as  to  the  correctness  of  these  opinions,  that  they  should 
have  been  fairly  stated.  I  give  them  in  the  briefest  form  in  which 
I  find  them:  "There  is  nothing  more  certain  than  that  the 
insect  is  not  autochthonous  in  West  Missouri,  Kansas,  Ne- 
braska, Iowa,  or  even  Miunespta,  and  that  when  forced  to  migrate 
from  its  native  home,  from  the  causes  already  mentioned,  it  no 
longer  thrives  in  this  country. "  (Riley's  Seventh  Annual  Report, 
p.  16B.)  It  will  be  noticed  that  Dakota  and  Colorado  are  not 
included  in  this  list;  that  Minnesota  is  to  some  extent  excepted, 
and  that,  though  not  directly  stated  in  the  sentence,  quoted,  the 
application  is  to  swarms  breeding  one  year  after  another  in  the 
regions  mentioned,  and  not  to  such  fierce  hordes  as  have  swept 
down  upon  us  from  the  northwest  in  the  summers  of  1874  and 
1876.  The  discouraging  events  of  the  last  four  years  have  served 
to  confase  the  question,  and  it  is  no  wonder  that  our  farmers, 
seeing  the  considerable  number^  that  have  remained  to  breed  here 
from  one  year  to  another,  with  the  intolerable  numbers  that  have 
been  added  in  two  out  of  four  seasons,  should  come  to  believe 
that  Providence  has  given  over  one  half  of  our  state  to  be  hence- 
forth the  perpetual  home  of  the  locust.  We  have  a  series  of 
occurrences  so  different  from  those  of  Missouri,  Kansas  and  Ne- 
braska, that  it  seems  hard  to  account  for  them  on  any  basis  of 
mere  accident  or  of  which  way  the  wind  happens  to  blow  when 
our  swarms  are  ready  to  migrate. 

The  winds  which  sweep  clean  away  the  hatching  swarms  of  the 
more  southern  states  carry  our  own  but  a  few  miles  from  their 
birth  place.     It  is  evident  that  they  are  not  detained  here  merely 
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by  abundance  of  food,  for  the  swarms  of  Kansas  and  Missouri 
leave  behind  them  fields  as  rich  as  oura ;  nor  by  force  of  winds,  for 
the  same  winds  that  bring  down  upon  us  invaders  bom  hundreds 
of  miles  away,  and  carry  them  across  our  state  and  into  more 
southerly  regions,  might  also  carry  with  them  the  broods  of  onr 
own  hatching.  I  believe  it  is  not  as  yet  fully  known  what  con- 
nection there  may  be  between  the  migrations  of  the  locust  and  its 
season  of  egg-laying,  but  it  seems  that  some  cause  for  the  fact 
that  portions  of  oar  swarms  remain  here  to  breed  can  be  found 
in  an  early  stage  of  egg-laying.  Here  again  we  have  a  difference 
between  our  own  broods,  and  not  only  the  new  swarms  that  come  in 
upon  us  from  the  mountain  regions,  but  also  those  which  leave  the 
more  southerly  regions  and  fly  to  the  northwest  on  acquiring 
wings.  As  for  the  latter,  in  the  flight  from  the  Missouri  Valley 
northward  in  1875,  Prof.  Riley  was  able  to  learn  of  no  case  of 
their  depositing  eggs,  nor  were  the  hatching  grounds,  (outside  of 
Minnesota,)  of  last  spring  found  to  be  anywhere  in  the  vicinity 
of  those  of  1875 ;  as  for  the  swarms  that  have  descended  upon  us 
during  the  summer,  I  have  not  been  able  to  learn  of  any  deposit 
of  eggs  whatever  in  any  of  their  stopping  places  on  their  way 
toward  this  state,  and  even  on 'arriving  here  it  was  evident  in 
most  cases  that  they  had  not  yet  reached  the  season  of  eg%-laying. 
Between  the  17th  and  the  31st  of  July  there  was  a  gradual  move- 
ment, apparently  of  new-comers,  across  the  state  towards  Iowa, 
and  tiie  egg-laying  did  not  become  general  until  about  the  latter 
date.  Between  the  first  and  sixth  of  August  other  swarms  came 
in,  and  these  again  in  most  cases  did  not  begin  to  lay  until  a 
week  or  more  after  their  arrival.  Still  others  came  in  later,  add 
the  laying  was  kept  up  until  late  in  September  and  was  seen  to 
occur  in  October,  or  as  long  as  the  locust  remained  alive.  On 
the  other  hand  our  own  stock  were  seen  in  1875  to  be  laying 
within  eight  days  after  their  flight  commenced  and  in  the  places 
where  they  first  alighted,  and  during  the  past  season  the  laying 
had  already  begun  on  the  third  of  July  and  by  the  t«nth  had 
become  general  in  the  western  part  of  XicoUet  county,  within  a 
few  miles  from  their  hatching-ground,  and  within  two  weeks 
from  the  time  when  the  flying  began.  This  early  period  of  lay- 
*ing  may  be  of  itself  a  sufficient  cause  for  portions  of  our  swarms 
remaining  here,  while  the  less  mature  pass  on. 

NATURAL  DBCBEASE  PROM  ONE  TEAR  TO  ANOTHER. 
But  though  portions  remain,  there  is  no  increase  in  their  num- 
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faers  from  one  year  to  another.  So  far  from  holding  its  own,  the 
locuBt  has  seen  its  breeding  grounds  decrease  from  nearly  fourteen 
counties  in  1873,  to  some  seven  and  a  half  counties  in  187i,  and 
about  five  and  a  half  counties  in  1875;  and  in  this  latter  area 
though  able  to  infiict  serious  damage  in  many  places  (owing  chiefiy 
to  the  small  acreage  planted)  they  were  in  other  places  noticeably 
fewer  than  in  former  years. 

This  continuous  decrease  has  resulted  from  several  causes,  and 
the  first  of  these  is  the  early  stage  of  laying  just  alluded  to,  by 
means  of  which  considerable  numbers  of  locusts  have  hatched 
out  daring  the  last  two  autumns,  and  have  died  without  repro- 
ducing themselves.  In  this  connection,  the  3tat«  of  Minnesota 
has  an  advantage  over  more  southerly  regions,  in  the  fact  that  we 
are  situated  nearer  to  the  breeding-grounds  of  invading  swarma. 
Of  these  the  earlier  comers  are  more  likely  to  pass  over  us  before 
reaching  the  full  period  of  their  development,  while  the  later 
comers  are  cut  ofiT  by  our  earlier  frosts;  and  of  the  e^i^  which  are 
left  with  us,  being  deposited  earlier  in  the  season,  more  are  likely 
to  hatch  in  the  fall  and  become  harmless.  On  the  other  hand,  the 
invaders  are  more  likely  to  mass  their  forces  in  more  southerly 
states,  reach  them  in  full  maturity,  and  remain  later  in  the  sea- 
son, while  the  eggs,  being  deposited  later  than  ours,  remain  mostly 
iinhatched  until  spring.  These  considerations  enable  us  to  under- 
stand why  certain  counties  in  Missouri,  where  the  locusts  hatched 
in  1875,  presented  in  May  such  a  picture  of  devastation  and  deso- 
lation as  Minnesota  has  never  seen  in  all  its  locust  experience. 

But  while  becoming  prematurely  developed,  (if  this  is  a  correct 
expression  of  the  facts  as  stated,)  the  locust  had  also  become 
shorter  lived.  One  year  ago,  there  was  hardly  such  a  thing  as  a 
Rocky  Mountain  locust  to  be  found  in  Minnesota  by  the  first  of 
September.  The  swarms  that  had  hatched  along  the  Minnesota 
River  in  the  spring,  and  had  alighted  but  a  few  miles  further  to  the 
south  in  July,  had  almost  totally  perished  in  August,  without 
extending  the  territory  of  their  occupation  more  than  the  width  of 
one  county  beyond  the  area  which  they  covered  on  alighting.  And 
in  this  connection  we  owe  more  to  the  Tachina  maggot  than  many 
are  willing  to  allow.  But  of  the  invading  swarms  of  the  present 
year,  though  large  numbers  of  the  bodies  of  the  dead  could  be* 
found  in  the  fields  early  in  September,  (something  unusual,  from 
the  fact  that  heretofore  they  have  hardly  ever  been  found  at  all,) 
large  numbers  remained  alive  until  they  were  killed  by  frost,  and 
even  then  died  with  eggs  unlaid. 

Still  another  effect  of  naturalization  during  the  last  four  years 
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is  an  spparent  change  in  character,  slight  in  itself,  bat  showing 
what  the  tendency  would  be  if  the  locust  were  to  continue  to  breed 
here.  While  it  haa  lost  some  portion  of  its  inclination  or  its  ability 
to  migrate,  it  haa  also  lost  somewhat  of  its  gregarious  character. 
This  was  shown  by  the  young  locusts  last  spnng,  moving  over  the 
fields  in  scattered  bodies,  or  in  no  bodies  at  all,  a  peculiarity  so 
noticeable  as  to  attract  the  attention  of  the  farmers  ;  by  the  move- 
ments of  the  swarms  on  leaving  their  hatching-grounds,  in  small 
squads  and  in  various  directions  ;  and  by  the  fact  that  where  they 
alighted  first  they  left  their  eggs  promiscuously  here  and  there  in 
the  grain  fields,  instead  of  in  bodies  and  in  selected  spots  as  here- 
tofore. There  was  no  general  flying  from  their  hatching-ground 
in  large  bodies,  mostly  in  one  direction,  as  was  the  case  in  1874 
and  L875.  By  the  last  week  in  June  they  began  to  leave  some 
places  so  imperceptibly  that  their  departure  could  hardly  be  seen, 
though  their  numbers  were  noticeably  diminished.  For  the  first 
ten  days  of  July,  small  squads  went  Careering  up  and  4own,  south 
of  the  Minnesota  river,  and  wherever  there  was  anything  like  a 
movement  of  large  bodies  they  seem  to  have  left  the  state  to  the 
northwest,  west,  and  southwest.  In  the  meantime,  others  had 
spread  themselves  northward  towards  the  North  Pacific  Railroad, 
and  had'  alighted  here  and  there  in  numbers  sufficient  to  do  con- 
siderable damage.  But,  judging  from  the  occurrences  up  to  the 
10th  of  July,  had  it  not  been  for  new-comers,  next  year  would 
have  seen  the  insects  so  few  and  so  scattered  as  to  be  incapable  of 
great  damage,  and  they  might  become,  in  a  year  or  two,  as  flitting 
and  as  uunoticeable  as  the  B«d-Legged  Locust  that  breeds  with  us 
-  every  year. 

Probably  this  is  all  that  can  be  made  of  the  "  degeneration"  of 
the  locust  so  far  as  observed  in  Minnesota.  It  had  not  become  so 
impaired  in  strength  nor  so  diminished  in  numbers  as  not  to  prove 
a  serious  evil  wherever  it  alighted  or  laid  eggs.  It  was  however 
decreasing  in  numbers,  and  gradually  becoming  less  capable  of 
reproducing  itself.  Something  might  perhaps  be  added  in  regard 
to  changes  in  color  and  appearance ;  while  the  locusts  which  hatched 
in  Minnesota  last  spring  had  when  fully  developed  something  of 
the  darkness  and  dullness  of  old  age,  the  brightness  and  fierce- 
ness of  the  fresh  invaders  was  apparent  to  every  one. 

The  facts  stated  show  the  general  tendency,  but  there  is  a  more 
vital  question  than  the  tendency  of  the  locust  to  degenerate  here. 
How  long  the  state  will  continue  to  be  one  of  the  breeding- 
grounds  of  the  locust,  is  simply  how  long  new  hordes  will  continue 
to  sweep  over  us  and  leave  here  fresh  seeds  of  future  devastation. 
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Nothing  is  more  certain  than  that  ve  mig^t,  by  general  and 
continaed  effort,  practically  eradicate  the  offspring  of  almost  any 
one  year's  invasion;  nothing  is  more  probable  than  that  in  almost 
any  season,  the  whole  body  of  oor  hatching  swarms  might  be 
utterly  swept  away  from  our  midst  by  favorable  winds;  and  finally, 
if  we  may  judge  from  the  last  four  years,  our  breeding-swarms 
would  decrease  gradually  from  one  year  to  another,  and  if  not 
reinforced  from  abroad  would  finally  become  so  few  and  so  scat- 
tered as  to  be  harmlesB. 

ANKOAL  DEPART URB   OP   THE   L0CD8T8. 

Besides  the  causes  of  decrease  already  mentioned,  still  another  has 
been  found  in  the  impulse  which  moves  the  locust  to  leave  its  birth- 
place on  acquiring  wings.  The  considerable  numbers  that  have 
remained  behind  each  year,  have  created  the  impression  that  none 
were  gone,  and  that  the  locust  had  become  a  permanent  appendage 
of  the  state.  But  a  collection  of  various  items  for  the  last  three 
years,  together  with  letters  received  from  the  eastern  tier  of 
counties  in  Dakota,  shows  that  considerable  numbers  have  left  the 
state,  generally  to  the  northwest  in  1874,  and  in  various  directiona 
during  the  past  summer.  But,  with  Dogberry,  we  have  been 
content  to  "take  no  uote  of  him,'but  let  him  go,  and  thank  God 
we  were  rid  of  a  knave."  It  is  only  within  the  last  year  or  two 
that  it  has  become  fully  apparent  that  the  fiaal  destination  of 
these  departing  swarms  is  an  important  consideration,  and  one 
which  serves  to  complicate  the  locust  question  more  deeply  than 
ever. 

Whether  or  not  it  is  a  general  rule  that  the  locusts  on  acquiring 
wings  seek  the  direction  from  which  their  parents  had  come  in  the 
preceding  year,  (a  rule  which  the  experience  of  Minnesota  fails  to 
substantiate,)  it  is  at  least  certain  that  in  1875  "the  main  direc- 
tion taken  by  the  insects  that  rose  from  the  lower  Missouri  vslley 
country  was  northwesterly."  (Riley's  8th  Ann,  Keport,  p.  105.) 
These  swarms  were  traced  by  Prof.  Riley,  moving  northerly  from 
the  end  of  May,  through  June  and  into  July,  and  passing  various 
points  in  Dakota,  Wyoming  and  Montana.' 

'  *  He  adds  (page  108)  "  nor  can  I  learn  of  aoy  Instance  where  thesa  anartnii 
that  left  OQF  territory  deposited  eggs."  The  different  case  of  our  own  bre^d 
of  locDBtfl,  laying  eggs  wltbln  two  weeks  alter  the  fljlng  comineDCes,  is  re- 
mftrkable.  Bnt  I  am  Inrbrmed  by  Captain  J.  8.  Poland,  commanding  at 
Standing  Rock,  that  a  awarni  from  the  aonth  alighted  near  that  post,  Jaly 
4tb,  ISTS.and  deposited  considerable  qaaotltles  of  eggs  between  theithand 
theietbofJolf. 
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They  passed  northward  over  Bismarck  at  various  times  between 
June  6th  and  July  15th.  (Same  report,  p,  86.)  Bat  a  still  more 
definite  statement  as  to  the  final  destination  of  these  northward 
moving  swarms  is  found  in  an  editorial  of  the  Winnipeg  Stand- 
ard, of  August  19,  1876,  entitled  "Locust  Flights."  It  is  there 
stated  that  in  1875, 

'■  Tbe  lociutB  wblch  hatched  In  Mlssonrl,  K&ds&s  tnd  Nebraekft,  Id  an  area 
of  3E0  njlles  l>oin  eaet  to  west,  and  SCO  miles  rrom  north  to  sontfa,  took  flight 
in  Jaee,  and  Invariably  went  nonhwest,  and  fell  Id  lanomerable  swanns 
upon  the  regloDS  of  BTltlah  America,  adjoining  Forts  Pell;.  Carlton  and  El- 
Uce,  covering  an  area  as  large  aa  that  they  vacated  on  the  Hissoari  River. 
Thej  were  reinforced  by  the  retiring  cotamo  Trom  Manitoba,  and  It  seemed 
to  be  hoping  against  hope  that  tbe  new  anamis  of  IB7G  would  not  again  ile- 
Bcend  npon  the  (ettlementa  In  the  Red  River  valley.  Intelligence  was  re- 
ceived here  that  the  Insects  toolc  Btght  fl-om  tbe  viclntt;  of  Fort  Pellj  on 
the  10th  of  Jnly,  and  then  followed  a  fortatght  of  tDtenae  eaapeiise." 

There  is  of  coarse  in  all  this  a  failure  to  connect  by  any  direct 
chain  of  continued  observations  the  swarms  that  left  the  Mississippi 
valley  in'  1875  and  those  which  finally  disappeared  in  the  region 
of  the  monntains  and  in  British  -America;  still  less  is  it  shown 
that  those  swanns  were  the  parents  of  those  which  are  known  to 
have  hatched  in  the  same  regions  in  1876,  or  even  that  thoEe 
which  are  known  to  have  hatched  there  were  those  which  descended 
upon  the  lower  country  in  July  and  August.  But  there  is  at 
least  a  strong  series  of  probabilities. 

A  great  deal  has  been  sai^  within  tbe  past  two  years  about  the 
practical  help  which  the  general  government  may  perhaps  find 
itself  able  to  extend  to  the  people  of  the  Mississippi  valley  by 
attacking  the  locust  in  its  native  breeding-places,  and  it  has  been 
considered  possible  that  some  means  might  eventually  be  discovered 
of  preventing  or  at  least  mitigating  such  inroads  as  that  which 
has  just  ended.  But  if  the  events  of  1875  and  1876  have  any  such 
connection  as  is  claimed  for  them  in  the  preceding  paragraph,  if 
the  more  northern  and  western  breeding-grounds  of  the  locust 
are  recruited  from  the  lower  cultivated  regions  in  alternate  years, 
tbe  problem  of  how  to  give  practical  help  to  the  farmer  will  be 
greatly  simplified.  It  would  be  hard  to  imagine  a  method  of  ex- 
tirpating the  swarms  or  the  eggs  of  a  hurrying  insect  from  an 
extended  area,  or  perhaps  several  such  areas,  of  mountains  and  des- 
erts, tbe  resort  of  wild  beasts  and  savages,  where  only  armed  bands 
can  maintain  a  foothold;  and  on  the  other  hand  it  would  be  hard 
for  the  government  to  find  a  time  better  fitted  to  begin  the  exter- 
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min&tion  of  the  locuBt  than  when  the  moimtaiii  rogioa  must  be 
measurably  depleted  of  its  stock,  nor  a  place  better  situated  for  the 
warfare  than  a  region  where,  with  any  fair  assurance  of  conquer- 
ing a  peace,  every  inhabitant  stands  ready  to  do  battle. 

BTARTINO  POINTS   OF   INVADING  BWABK8  IN   1876, 

Besides  the  region  named  in  the  article  above  quoted  from  the 
Winnipeg  Standard,  variouB  parts  of  Montana  are  known  to  have 
been  considerable  hatching-grounds  during  the  past  spring.  In  the 
Bismarck  Tribune  of  June  lith  is  found  the  following,  which  is 
quoted  because  it  gives  an  idea  not  only  of  the  place  but  of  the 
nature  of  a  breeding-ground : 

>'  In  TRK  VlKJD,  NBAB  HOSXBUD  BUTTU,  Mfty  29, 1878. 

"Ab  we  move  westward  the  grazing  Improves,  uid  here  la  the  LItUe 
Hlssoorl  VMtey  the  season  Is  at  least  a  month  In  advance  of  the  season  OD 
the  Htssonrt.  This  noald  be  a  splendid  srazlng  region,  were  the  water 
gond.  The  grass  fs  beev;  and  nntrltlons,  bnt  the  water  la  strongly  Im- 
prcEDtted  with  alkali.  HllUoni  of  locusts  are  jnat  now  making  their 
sppearaDCe  In  this  region.  Too  young  to  fly  or  do  mncb  harm.  In  a  few 
days,  should  the  winds  favor  them,  they  will  sweep  down.npon  the  defftoce- 
less  agricaltnrallsls  on  the  border,  doing  untold  damage." 

Officers  who  passed  over  the  country  between  the  Little  Missouri 
and  the  Yellowstone  rivers  durii^  the  spring,  state  that  at  various 
points  in  that  region  young  locusts  were  found  in  immense  num- 
bers. Shortly  before  the  23d  of  July„migrating  swarms  of  locusts 
appeared  in  the  vicinity  of  Gen.  Crooks'  camp;  "myriads  of 
grasshoppers  filled  the  air,  appearing  like  an  immense  drifting 
snow-storm,  trending  toward  the  southeast,  and  apparently  taking 
advantage  of  a  northwest  wind  to  favor  their  flight  to  the  same 
fields  that  they  have  effectually  devastated  for  two  consecutive 
seasons."  (Extract  from  a  letter  of  July  23d,  quoted  in  the 
Pioneer- Press  and  Tribune.) 

HOTBHBNTS   OF   BWASMS   OUTSIDE   OF    KIITNIBBOTA. 

It  is  difficult  to  show  any  eastward  movement  across  Dakota  of 
these  swarms  that  hatched  in  Montana.  At  Standing  Bock,  the 
movement  was  from  the  north.  On  the  19th  of  July,  quite  a  large 
number  were  observed  coming  from  the  north,  and  by  the  26tb 
had  about  all  disappeared  from  the  vicinity  of  that  station.  Capt. 
Poland  states  that  the  main  body  appeared  to  pass  to  the  west  of 
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that  station,  moving  south.  Ko  e^  were  laid  at  Standing  Rock, 
or  in  the  immediate  region.  At  Fort  Sully,  as  shown  by  the 
records  of  the  Signal  Observer,  the  locusts  appeared  at  various 
dates  irom  the  14th  to  the  30th  of  July,  and  again  from  the  10th 
of  August  till  September  2d  ;  but  whenever  the  direction  of  their 
flight  is  given,  it  is  to  the  northwest.  No  eggs  were  known  to  be 
deposited  there.  At  Lower  Brule  Agency,  on  the  29th  of  July,  an 
immense  swarm  alighted  from  a  westerly  direction,  and  flew  again 
to  the  northwest,  after  remaining  five  days.  At  diflerent  times 
during  the  month  of  August,  sm^l  swarms,  coming  from  a  westerly 
direction,  alighted  and  died  there.  No  egga  deposited.  At  Yank- 
ton, the  course  was  generally  south,  through  the  flying-season. 

It  is  probable  that  both  in  1871  and  1876  the  swarms  that  came 
into  this  state,  at  least  in  the  earlier  port  of  the  season,  were 
hatched  in  or  near  British  America.  This  is  to  be  inferred  from 
the  direction  of  their  coming,  the  fact  that  we  know  of  extensive 
hatching-grounds  in  British  America  in  both  these  years,  and  that 
we  know  of  no  nearer  hatching-ground.  There  is  here  also  a 
failure  to  connect  Minnesota  with  any  known  breeding-place  by 
any  continuous  observations.  But  it  is  known  at  least  that  at 
Bismarck  swarms  passed  south  at  various  times  during  July,  1876. 
At  Jamestown,  (on  the  N.  P.  Ry.,  east  of  Bismarck,)  a  lai^e  swarm 
coming  from  the  northwest  on  the  12th  of  July^  dropped  and 
remained  until  the  24th  when  they  left,  going  south.  On  the  14th 
of  August  a  very  large  swarm  passed  over  southward  without  alight- 
ing. At  Worthington,  D.  T.,  (still  farther  east,  on  the  Northern 
Pacific  Railroad,)  the  first  flight  appeared  from  the  south  on 
the  2oth  of  June,  stayed  about  24  hours  and  on  a  change  of  wind 
went  south.  For  the  next  six  weeks  locusts  passed  over  that 
station  in  various  directions. 


At  Fort  Toiten,  "  In  ibe  summer  of  ISTE,  gnashoppera  batched  In  tbe 
vlclulty  of  tbe  post,  took  wlog  in  June,  aad  left  Id  tbe  beglnalog  or  Jul;. 
In  16TS,  tbere  was  no  hatcblug,  bnt  tbe;  Came  and  departed  wlthonl  doing 
material  damage.  They  always  go  and  come  with  the  wind.  They  came 
about  the  middle  of  Jnty,  and  left  In  about  fOur  days  i  came  again  two  we«ks 
aftervrards  and  left  wlthoat  depositing  any  egga.  Swanne  geDerally  came 
^m  the  northwest  They  often  pass  over  in  large  numbers  without  doing 
damage."  L.  C.  Hokt, 

Lieut.  Col.  20ih  Inf. 

EHTBANCE  0?  INVADING  8WAE1I8. 

The  rate  at  which  swarms  have  been  pouring  into  the  state  du- 
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ring  the  smmner,  may  he  judged  from  notes  taken  at  points  along 
the  western  line  of  the  state  of  Minnesota,  and  from  the  eastern 
tier  of  counties  in  Dakota.  I  give  them  in  regular  succession, 
from  Pembina  southward:' 

Pembina,  D.  T.,  Aug.  SI,  1ST6.— "  Ho  locusts  hatched  near  here,  and  no 
eggs  Don  deposited." ~W.  R.  Ooodrellow. 

Jnlj  8.—"  Orasshoppers  first  observed  to-day.  They  conld  scarcely  be 
seen  with  the  ashed  eye,  but  by  astng  colored  eye-glasses  they  were  made 
plainly  visible.  They  were  In  great  numbers,  flying  very  high,  far  above 
camolus  clonda,  and  in  a  norlheaaterly  direction." 

Jaly,  9. — "  Grass  hoppers  fl;  ing  northesat. 

Jnly  II.— "Qrasshoppers,  flying  high,  and  moving  southeast,  were  ob- 
served Id  great  numbers." 

Jnlj  IS.—"  Orssshoppera  stilt  appear  moving  sontta-snuttaeaat,  flying  very 
high  i  can  scarcely  be  seen  with  the  naked  eye  " 

JdIj  18. — '■  Grasshoppers  still  contlnne  to  be  seen  moving  sonth  hj  eaat." 

Jnlj  IT.— "Grasshoppers  noted  to-day,  moving  sontheast.  In  gireater 
numbers  than  heretofore,  and  flying  consiJerably  lower.  Xooe  have  as  yet 
alighted." 

Jnly  £0. — "  Grasshoppers  continue  to  fly  over  this  place,  inovlog  from  the 
northwest."- Records  of  the  Signal  Observer,  J.  Kabernsgle. 

Grand  Forks,  Grand  Forks  county,  D.  T.  (nearly  opposite  Crookston) 
Ang.  2B,  1876.—"  A  f^w  locusts  were  hatched  here  and  flew  to  the  sontbeast 
early  in  Jnly. 

"A  few  lit  on  the  9th  of  July.  They  came  from  the  north  before  alight- 
ing, bnion  the  8th  the  Bsme  grasshoppers  flew  north  and  retnnied  next  day, 
a  few  alighting,  and  all  left  on  the  lOth,  wlthou.t  doing  any  Injury — direction 
sontbeast. 

"From  the  lOih.all  throngh  the  monthof«uly,  when  the  weather  was  Qne 
and  clear,  and  the  wind  f^m  the  north  or  northwest,  more  or  less  of  them 
flew  over,  morlng  In  a  sontberly  or  southeasterly  direction.  Bnt  In  no  In- 
stance  have  I  seen  very  heavy  clouds  of  them  until  the  4th  and  Sth  of 
Angnst,  when  I  was  out  on  the  head  waters  of  the  Turtle  and  Big  Saolt, 
from  thlrty-ltve  to  forty  miles  west  and  northwest  of  this  place,  I  saw  them 
moving  in  a  southeasterly  direction,  in  thicker  and  heavier  clouds  than  I 
ever  before  saw  grasshoppers  flying.  On  tbe  evening  of  tbe  Sth  it  rained, 
and  a  considerable  portion  of  them  fell,  and  rose  next  day,  moving  In  the 
same  direction  as  before.  And,  strange  to  say,  they  rose  without  mnch 
sunshine,  as  the  day  was  cloudy,  and  the  sun  showed.ltself  only  at  inter- 
vals,  snd  that  fbr  a  few  minutes  at  a  time.  I  never  saw  them  move  befbro 
except  upon  a  clear,  sunshiny  day,  with  a  wind  Ihvorable  to  the  direction  Id 
which  they  wanted  to  move.    None  lit  near  the  Bed  River  at  this  time. 

"  I  do  not  think  that  any  eggs  have  been  laid  here  by  tbose  altghtlog  lu  Jnly, 
nor  by  tbose  allghtlugon  the  Slh  of  Angnst,  west  of  here  thlrty-flve  or  (Ortf 
mites."— Hector  Bruce. 
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Crookstoii,  Polk  Co.,  Minn.,  Sept.  2, 1876.— "On  Jnl;  lOtb  and  11th,  swanna 
of  "hoppers  came  ttom  the  Boathweat,  ana  lit  at  Crookstoii  and  vtclnlty , 
remainliiK  two  and  a  hair  da;s,  and  wlthoat  doing  any  damage  worth  notic- 
ing; tbey  were  pairing.  They  got  ap  on  the  third  day,  and  went  northeast. 
Three  dajs  later,  a  large  swarm  passed  over  as,  going  east  of  southeast, 
coming  from  the  north.  Jul;  Slst,  a  few  lit  here  from  the  west,  bat  doing 
no  damage.  August  lOlb,  a  few  straggling  ones  came  from  the  north,  until 
Angast  I6tb,  when  they  disappeared,  going  sonth."— Boss  and  Walsh. 

Caledonia,  TratU  Co.,  D.  T.,  (a  f^w  miles  soath  of  Craokaton,)  Ang.  SOth, 
1876. — ■'  No  locQstB  hatched  here  In  the  spring,  nor  were  any  eggs  deposited  , 
They  began  to  fly  over  aboot  Jaty  Bth,  generally  going  south  or  soathwest, 
and  for  ten  days  tbere  was  hardly  a  day  but  what  we  could  see  some  flying, 
most  always  going  aontb."— Ara  Sargeant. 

Fargo,  Cass  county,  D.  T.,  Aug.  81,  1876.—"  A  ftw  locusts  were  hatched 
here,  and  flew  northeast  on  acquiring  wings.  A  large  swarm  alighted  on 
the  18th,  and  remained  two  days,  without  doing  ranch  damage.  Daring  the 
last  half  of  July,  and  until  Aagost  Stb,  extensire  swarms  were  passing  over 
this  county,  Their  destination  waa  determined  by  the  direction  of  Ibe  wind, 
either  northwest  or  sootbsast. 

"I  cannot  learn  that  any  eggs  have  been  laid  here  this  season."— A.  J. 
Harwood. 

Breckenrldge,  Minn.,  Sept.  27,  1876.- "Grasshoppers  batched  here  ftom 
Hay  28d  onward. 

June  27.-"  First  seen  flying  to-day,  few  la  numbers,  going  with  the  wind, 
ffom  northwest  to  southeast,  between  11  *.  m.  and  2  f.  h. 

July  4.— "Flying  in  great  numbers  this  forenoon  from  9  to  U:SO,  going 
f^om  the  north  with  the  wind. 

July  11.—"  Hoppers  coming  down  in  swarms  this  Ibrenoon,  and  flying 
from  the  north. 

July  !2. — "  Hoppers  left  to-day,  going  south,  as  there  was  a  strong  wind 
blowing  from  the  north  all  day. 

July  19. — "  Hoppers  flying  Tram  the  northwest  to-day,  in  mlllloas.  Seen 
first  about  9  4.  m.,  and  kept  going  natll  sundown ;  largest  swarm  seen  yet, 
and  looked  like  a  great  drift  of  snow. 

July  22.—"  A  few  hoppers  seen  to-di^,  flying  between  10  *.  m.  and  8  p- 
M.,  trom  the  north,  slowly. 

Jnly  28.—"  Hoppers  flying  fVom  9  a.  u.  to  C  p.  m  ,  from  the  north  and 
northeast,  bnt  not  in  great  numbers  as  on  other  days,  none  of  them  coming 

Jul;  24.—  "  Hoppers  retarnlng  to-day,  coming  from  the  southeast,  flying 
with  the  wind;  began  moving  abont  10  a.  u.  and  till  4  p.  m.    None  came 

Ang.  1. — "  Hoppers  have  appeared  again  in  mlUlans,  coming  from  the 
north ;  are  destroying  the  crop  In  Hluuesota  and  Dakota.  But  few  of  them 
are  rising  to-day,  as  the  weather  Is  cloudy. 
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Aug.  S.— "Hoppers  Btill  remalo,  and  are  destroying  everything,  crop, 
Teget&bles  aod  graaa.  A  few  seen  flying  daring  the  entire  day,  from  the 
sontbeast.  , 

Aog.  6. — "  Hoppers  began  to  leave  abont  10  ji.  h.,  going  soothwest;  wind 
very  ligbt,  and  from  the  west.    Flcat  seen  depoBltlng  eggs  to-day. 

Aag.  7,  9,  10,  and  12. — '*  Hoppers  ssen  flying  in  amall  numbers  from  tbe 
soDtheast;  still  remain  here,  depositing  eggs."— From  the  Becords  of  the 
Signal  Observer,  M.  L.  Hearoe,  M.  D. 

VTahpetoD,  Richland  Co.,  D.  T.,  {opposite  Brecken ridge,)  Aug.  80, 18T6.— 
*'  A  few  locusts  hatched  bere;  so  tew  that  the  dates  of  their  hatching  or 
departure  was  unnoticed.  Eggs  were  laid  only  in  scattering  spots,  after 
Augnst  1st.  They  left  before  the  egg-laying  was  flnlshed."— D.  Wllmot 
Smith. 

SIssaton  Agency,  D.  T.,  (opposite  Big  Stone  Co.,  Minn.,]  Aug.  13,  1676.— 
"  In  the  Dpper  portions  of  the  Reservation,  twenty-flva  mites  north  of  the 
Agency,  a  small  quantity  of  grasshoppers  were  hatd^ed.  In  the  latter  part  of 
May,  and  destroyed  several  grain  flelds  and  gardens.  At  different  times  In 
the  month  of  July,  we  saw  them  flying  over,  sometimes  la  large  nnmbers. 
Only  a  few  atraggllsg  ones  came  down.  Tbe  direction  has  generally  been 
from  a  point  sonth  of  southwest. 

"  On  Sabbath,  the  SOtb  of  July,  we  bad  a  visitation  all  over  the  Beserve. 
They  came  down  like  snowflakes  in  winterrand  covered  the  earth.  Garden 
vegetables,  especially  beans  and  onions,  were  eaten  up  to  the  roots.  Com 
was  pretty  much  destroyed,  and  potatoes  and  oats  were  very  much  damaged. 
Tbn  wheat  was  generally  ripe,  and  but  little  eaten.  They  commenced  leav- 
ing about  twenty'fonr  hours  after  they  came,  but  it  was  the  last  of  tbe  week 
befbre  we  were  free  ftom  them.  They  left  on  the  same  line  on  which  they 
came,  going  towards  the  northeast  or  east  of  northeast.  They  were  prob- 
ably the  same  that  have  lately  visited  Herman  and  Morris,  on  the  St  Paul  & 
Pacldc  Railroad.  I  nnderataJid  they  were  quite  as  thick  to  the  west  or  us, 
twenty  miles,  as  here."— Ber.  S.  R.  Biggs. 

[These  swarms  appear  to  have  reached  Ortonville,  Big  Stone 
county,  about  the  first,  Herman  on  the  third,  and  Morris  on  the 
fifth  of  August.  They  came  eastward  from  the  James  river.  The 
settlers  along  the  James  river  state  that  no  locusts  were  hatched 
there,  and  that  all  that  appeared  there  during  tbe  season  came 
from  the  noriiwest.] 

OaBT,  DatiBL  Co.,  D.  T.,  (Opposite  Teliow  Medicine  Co.,  Ulnn.)  Dec.  Sth, 
1876.  "  No  locusts  were  hatched  In  this  county  last  spring.  The  first  flying 
Bwann  appeared  in  the  latter  part  of  June,  flying  northwest  and  did  no 
alight.  Jnly  SO  a  very  large  swarm  came  from  the  sontiiwest  and  went 
northeast;  a  few  stopped  and  remained  about  21  hoars. 
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"  AnguBt  18,  tbey  flew  -very  thick,  tha  largest  swarm  I  ever  sbw.  They 
ckine  from  the  northwest  aod  flew  soutbe&Ht.  This  swarm,  as  Dear  as  I  can 
learo,  was  about  20  miles  wide.  [This  probably  niralshed  a  portion  of  the 
swarms  which  reached  Le  Snenr,  Hankato,  aod  other  points  to  tbe  east 
and  southeast  on  the  I8th  of  Aufiast.]  AagDSt  IMh  a  swarm  flew  ttotn 
north  to  Boath.  August  ^th  a  small  swarm  passed  from  northnest  to 
southeast  ;  and  aK^n  Id  the  same  direction  on  the  tbe  80th  or  Angnst.  On 
September  4tb,  6th,  Tth,  and  9th  small  and  scattering  squads  flew  over  to 
the  southeast."— U.  U.  Herrlck. 

Hedary,  Brookings  Co.,  D.  T.,  (opposite  LIdcoIo  Co.,  Hlnn.,)  August  80, 
1876. — "The  hoppers  batched  last  spring  in  tbis  county  and  the  northern 
half  of  Moody  county.  These  became  fully  developed  ftom  th«  26tb  of 
June  to  Jnly  1st,  and  on  the  days  between  those  dates  they  leA  in  great 
clouds.  Tbe  farorable  winds  for  tbem  seemed  to  be  from  north,  northwest 
or  niirtheast.    They  seemed  Inclined  to  go  fouthwcst. 

"From  July  iRt  until  now  tbe  hoppers  hare  been  seen  flying  overhead  nearly 
every  day,  moving  with  tbe  wind,  most  numerous  always  with  northerly 
wind.  These  alighted  only  once  or  twice  infJuly,  but  only  In  small  nnmbers, 
and  remained  only  a  short  time. 

"On  Satniday,  July  22d,  very  dense  clouds  passed  over,  (some  so  low  as 
almost  to  darken  the  atmosphere,]  with  a  northeast  wind.  They  were 
going  west.  I  have  since  learned  that  they  rose  from  Mlaneaota,  from  tbe 
State  line  eastward. 

"On  Saturday,  August  Gth,  very  great  awarms  passed  from  west  to  east. 
At  Ihat  time  many  alighted  on  the  prairies,  but  not  many  in  the  settlement. 
Tbe  next  morning,  Sunday,  I  drove  from  Medary  ro  Oakwood,  about  18 
miles  north,  and  when  about  half  way,  I  could  see,  for  a  distance  of  thirty 
miles  up  and  down  tbe  valley  of  tbe  river,  dense  clouds  of  hoppers  rising. 
I  have  since  learned  that  they  extended  more  tban  40  miles  south  of  here, 
ttnd  I  know  more  than  20  miles  north,  making  a  belt  more  than  sixty  miles 

"  These  I  note  as  remarkable  displays  of  boppAs .  They  could  be  seen 
every  day.  In  whai.  any  reasonable  man  would  call  sufficient  numbers.  No 
eggs  were  laid  in  tbls  county  so  far  as  beard  tram." — Rev.  0.  S.  Codington. 

Flandran,  Moody  county,  D.  T.  (apposite  Pipestone  county,  Minn.)  Sept. 
12,  1S76.— "  A  few  hoppers  batched  here,  but  did  little  damace,  and  flew  to 
the  south  and  southwest  with  the  army  which  came  over  in  Jnly. 

"The  first  flying  over  came  about  the  21.it  of  July,  from  a  northeast 
course,  and  that  was  the  time  they  visited  our  crops  and  made  a  general 
n^d.  Since  that  time  to  tbe  first  of  September,  they  have  been  flying  more 
or  less,  but  have  done  no  great  harm. 

August  6.—"  They  passed  over  In  large  swarms  to  the  southeast.  These 
did  us  little  baim.  They  have  laid  eggs  to  a  limited  extent  In  our  codq* 
ty."— M.  D.  L.  Peltlgrcw. 
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It  will  be  seen  from  this  that  Bwar/ns  from  some  source  or  other 
began  to  cross  the  state  line  to  the  eastward  on  July  8th,  at  Pem- 
bina, and  that,  as  a  p«neral  rule,  the  date  of  arrival  of  large 
Bwarma  becomes  later  in  the  season  the  farther  southward  the 
point  of  arrival  moves.  And  all  these  are  only  the  incomings  of 
swarms  noticed  at  prominent  points  on  the  border;  how  many 
more  have  crossed  or  recrossed  at  other  places  where  there  was  no 
one  to  report  their  comings,  can  only  be  guessed  at  from  the  im- 
mense clouds  that  have  rolled  over  the  state,  passing  and  repassing 
each  other  to  the  south  and  east,  from  the  20th  of  July  to  the  first 
week  of  September.  At  least  one  large  swarm,  in  addition  to 
those  already  recorded,  must  have  entered  somewhere  to  the  north- 
west of  Douglas  county,  shortly  before  the  18th  of  August.  Bat 
whatever  form  or  continuity  these  bodies  may  have  had  before 
reaching  the  state,  it  was  soon  lost  after  their  arrival.  It  is  not 
easy  to  trace  them,  even  from  one  county  to  another,  as  they 
passed  over  ground  already  occupied  by  earlier  comers.  All  we  can 
say  is,  that  there  were  extensive  movemente  in  certain  directions, 
on  certain  days. 

MOTEHENT  OF  SWAitlfS  WTCQIN  THS   STATE. 

The  movement  of  the  various  swarms  of  our  own  hatching 
early  in  the  season  has  been  already  given.  By  the  10th  of  July 
the  counties  to  the  south  of  the  Minnesota  river  were  generally 
free  from  locusts,  and  hod  begun  to  congratulate  themselves  on 
their  delivery.  Between  the  10th  and  the  20th  the  locusts  had 
begun  to  increase  lai^ly  in  numbers  in  the  northern  counties,  but 
the  fact  that  additions  had  already  begun  from  abroad  was  not 
generally  known.  Tke  greater  portion  of  these  had  begun  to 
move  southward  by  the  latter  date  and  passed  various  points 
between  Lac  qui  Parle  and  Modelia  on  or  soon  after  July  20th. 
They  passed  gradually  along  over  the  counties  that  had  been 
injured  during  the  spring  by  our  own  stock,  and  by  the  first  of 
August  had  reached  the  southern  tine  of  the  state  and  many  had 
passed  on  into  Iowa,  As  they  moved  along,  portions  remained 
behind  here  and  there,  but  there  was  no  extensive  deposit  of 
eggs  until  they  reached  the  southern  half  of  the  lower  range  of 
counties  in  the  state.  It  seems  probable  that  these  bodies  also 
brought  with  them  to  the  southward,  parts  of  our  own  hatehing 
swarms  that  had  flown  northward  early  in  the  month.  But 
by  the  twentieth  of  the  month  the  locusts  had  mostly  disap- 
peared from  along  the  lines  of  the  Saint  Paul  and  Pacific,  and 


by  Google 


SUBVG;   of  UlNHGBOTA.  •  HI  ' 

the  Saint  Paul  and  Sioux  City  Eailroads,  and  there  were  congrat- 
ulations once  more  that  "the  hoppers  were  gone."  A  line 
showing  the  eastern  limit  of  their  raids  at  this  date  would  pass, 
generally  speaking,  along  the  eastern  bouadary  of  Todd  county, 
through  Steams,  Meeker,  the  eastern  part  of  McLeod,  through 
Sibley,  Nicollet,  and  the  northwest  comer  of  Blue  Earth,  and  in 
Martin  county  as  far  east  as  Fairmont. 

Between  the  end  of  July  and  the  sixth  of  August,  new  swarms 
had  been  collecting  in  Otter  Tail,  Grant,  Stevens,  and  Big  Stone 
counties,  and  in  some  of  the  eastern  counties  of  Dakota ;  and  on 
the  latter  date)  a  wind  &om  the  northwest  gave  these  an  oppor- 
tunity they  had  apparently  been  waiting  for,  and  there  was  a 
general  Bying  to  the  east  and  southeast,  over  a  large  portion  of 
the  western  half  of  the  state.  In  the  southwestern  counties, 
where  the  new-comers  could  be  traced  directly  back  to  Dakota, 
there  was  very  little  alighting,  and  they  mostly  passed  over  into 
northwestern  Iowa.  By  this  raid  of  the  sixth  of  August,  the 
'  area  of  visitation  was  extended  eastward  to  St.  Cloud,  into  Wright 
and  Le  Sueur  counties,  and  across  Blue  Earth  and  Martin  counties. 
After  the  sixth  of  August,  clear  weather  and  favorable  winds,  at 
various  dates,  carried  the  line  still  further  eastward,  as  on  the 
eleventh,  the  fourteenth,  and  especially  on  the  eighteenth  of 
August,  when  large  swarms  flew  over  Elk  River,  Monticello, 
Glencoe,  Shakopee,  Blakeley,  Belle  Plaine,  Le  Sueur,  Mankato, 
and  Blue'  Earth  City,  and  one  flight  was  seen  as  far  east  as  Hast- 
ings, During  the  week  ending  August  26th,  they  were  seen  flying 
over  or  alighting  at  various  times  in  Rice,  Waseca,  Steele,  Fari- 
bault and  Freeborn  counties,  and  are  said  to  have  appeared  over 
Rochester.  By  the  first  of  September  they  had  added  Waseca, 
Freebom,  Carver,  and  portions  of  Hennepin,  Sherburne,  and  Ben- 
ton counties  to  the  "grasshopper  regions,"  and  some  slight  addi- 
tions to  the  eastward  have  been  made  since  the  latter  date. 

The  comparatively  slow  rat«  of  progress  to  the  eastward  through 
the  season  is  surprising,  considering  the  long  distances  which  the 
locust  is  supposed  to  travel,  and  the  impression  which  one  receives 
from  seeing  a  swarm  passing  in  one  direction  through  an 
entire  day.  It  is  easy  to  imagine  that  such  flights  must  have 
come  immediately  from  British  America  or  Montana,  and  that 
they  will  shortly  reach  Wisconsin  and  Illinois.  But  the  locust, 
as  it  appears  in  our  state,  moves  (with  perhaps  rare  exceptions,) 
by  day  only  and  often  for  only  a  few  hours  in  the  day,  and  a  hjJt 
for  the  night  is  easily  prolonged  by  head  winds  or  cloudy  weather 
into  a  halt  for  several  days  ;  nor  do  the  swarms  move  continually 
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eastward,  although  the  line  of  encroachment  is  continually  mov- 
ing  in  that  direction. .  In  one  case  at  least,  a  body  that  had  moved 
easterly  over  a  county  on  the  24th  of  August,  returned  directly 
west  one  week  later.  (Freeborn  County  Standard,  editorial,  Aug. 
31,  1876.)  There  is  no  knowledge  that  any  awarm  has  (in  Minne- 
sota) reached  the  Mississippi  river  south  of  Hastings. 

Bat  the  general  direction  of  movement  since  the  twentieth  of 
Jnly  has  been  to  the  southward  and  eastward.  The  experience  of 
the  summer  has  shown  that  the  Big  Woods  offer  no  impassible 
barrier.  Hitherto,  the  inct>ming  swarms  have  reached  about  as 
far  east  (but  not  in  great  numbers)  as  Lake  Washington,  in  Le 
Sueur  county,  longitude  16°  50'  (nearly)  west.  They  have  reached 
this  point  toward  the  end  of  August,  when  impaired  in  strength 
and  activity.  But  the  invasion  of  the  past  summer  has  been 
characterized  by  the  incoming  of  fresh  and  still  active  swarms 
late  in  August,  and  these  have  been  carried  by  winds  blowing 
freshly  from  the  west,  as  far  east  as  Mower  county,  longitude  16° 
,  west.  It  may  be  proved  in  future  that  the  east«m  limit  of  in- 
vasion is  determined  solely  by  the  extent  to  which  winds  prevail 
from  the  west,  together  with  the  length  of  the  season  during 
which  the  locust  retains  its  full  activity  and  strength.  The  con- 
nection between  the  movements  of  the  locust  and  the  prevailing 
direction  of  the  winds,  seems  likely  to  receive  more  attention  than 
has  hitherto  been  paid  to  it.  While  the  timbered  country  of  the 
northeastern  part  of  the  State  has  been  but  little  infested,  to  any 
great  distance  east  of  the  Mississippi,  it  may  be  said  that  that 
portion  of  the  state  does  not  lie  in  the  direct  line  of  invasions. 
There  is  nothing  to  show  that  swarms  purposely  turn  aside  from 
the  heavily  timbered  regions  and  go  elsewhere,  although  in  par- 
tially timbered  sections  they  alight  mostly  in  the  open  farms. 
But,  having  once  entered  the  timber,  their  pr<^re8s  is  soon  ended, 
and  no  more  foriiunate  destination  could  be  selected  for  our  depart- 
ing swarms  than  Northeastern  Minnesota.  Locusts  have  been 
quite  numerous  about  Brainerd  throughout  the  summer,  since 
early  in  July,  and  their  numbers  were  perceptibly  increased  on  the 
sixth  of  August,  apparently  brought  in  by  a  strong  wind  from  the 
southwest ;  but  these  evidently  found  their  progress  impeded  by 
the  timber,  for  they  did  not  extend  to  any  distance  east  of  Brainerd, 
along  the  Northern  Pacific  Railroad,  nor  did  they  lay  eggs  exten- 
sively about  Brainerd. 

The  connection  between  flying  movements  and  the  direction  of 
the  winds  may  be  shown  by  the  following  diary  kept  by  Lieut.  R. 
B.  Plotts,  of  Elk  township,  Nobles  county: 
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Jnlj  S.— "Light  wind;  first  fllcbt  came  ttom  tbn  nortbeast,  and  com- 
moDced  to  settle  down  about  10  a.  h.  ;  attacked  gardens  first  of  all.  They 
lemaioed  here  till  Snndaj,  the  dth,  wbeo  la  a  brisk  breeie  tnm  north-norih- 
west,  a  light  rain  the  night  before,  Uiey  flew  ftom  ear);  la  the  morning  tilt 
after  snndown,  and  lit  heavlljr  sonUi  of  me. 

Jn)y  10. — "Wind  sontheast;  fiew  beavll;  to  the  west,  the  highest  appear- 
ing to  sheer  off  aonthwest.    Oot  a  heavy  light  from  those  east  of  me. 

Jul;  18.—  "  Late  In  the  afterDOon  wind  8addenl]>  veered  to  northeast,  and 
the;  started  Immedlatelj.    Nearl;  all  left  me. 

July  16.—"  Wind  north,  Teerlog  to  the  east.  Not  a  Terj  heav;  flight  lo 
the  weat. 

Jnl;  16.—"  Wind  south- sontheast.    Still  going  west. 

Jnly  17. — "  Wind  east,  trending  north,  ahotterj.  Bebre  the  showers 
commenced,  conld  be  aeen  going  weat.  That  ended  theflrst  raid.  No  more 
firing  over  till 

Jul;  30.—"  Second  raid  came  In  on  a  west-northwest  wind,  sad  lit  at 
night. 

July  22, — "  Wind  north-no rtheas I,  heavy  flight,  and  coming  down  alt  day. 

Joly  2S.— "Wind  northeast,  haling  east.  Heavy  flight;  came  down  heavily, 
and  covered  everyUilng  nearly. 

Jnly  S4. — "Wind  varying  lh>m  north-northeast  to  east.  Coming  and  going 
all  day ;  some  commenced  laying  eggs,  wUch  was  kept  np  till  this  nii  all 
left  DB. 

July  21. — "  Wind  fW>m  north  and  east.  Heavy  flight,  and  most  of  them 
left  here. 

Jnly  S9. — "An  east  wind  took  all  this  raid  away,  the  npper  cnrrent  being 
to  the  southwest.    No  more  flights  nntU 

Ang.  6— "Light  wind  flrom  northwest,  Another  heavy  raid  came  la. 
These  remained  till 

Ang.  10.— "When  wind  again  came  from  the  northwest,  and  It  rained.  As 
soon  as  the  ehower  was  over  and  befbre  the  son  shone  ont,  the  hoppers 
started  In  heavy  flight. 

Ang.  12.— "The  red  mites  were  first  noticed  doing  mnch  damage  to  the 
egga. 

Aug.  IS.— "Another  showery  day,  and  Immediately  after  the  rain  they 
started  sontb. 

Ang.  U.— "Wind  Ih>m  nortta  sad  north-northeast.  Tbey  started  early  and 
before  the  snn  came  ont,  alihongh  It  was  qnlte  cool ;  abont  all  of  this  raid 
left. 

Aag  16.— "Very  cloudy,  with  variable  winds.  Snddenly,  while  It  was  qnite   . 
dark  with  donds,  the  hoppers  Jumped  np  and  flew  off  sonthweet ;  the  very 
first  puff  of  wind  from  the  northeast,  and  they  all  left  here. 

Ang.  IS.— "Wind  again  from  the  north.  A  very  heavy  flight  passed  over, 
high  np  In  the  air.    None  alighted.    Bed  mites  disappearing. 

Ang.  38.— "Wind  hauling  to  westward,  and  some  few  stragglers  flew  as 
near  sonth  as  they  conld. 
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Aug.  24.— "Wind  northwest.  Onuahoppen  Terj  high  and  hmvj  aight  to 
the  soathnest. 

Atig.  2G.— "Wind  DorUmest     Heavj  flight  to  the  sonthweBt,  very  high. 

Aog.  81.— "Showery  for  Beveral  daya  before ;  wind  saddeal;  aarth-Dortb- 
wesl,  snd  b?  10  a.  h.  man;  graashoppers  were  flylDg.  By  noon.  In  the  up- 
per air  and  almoat  lodlstiogaUhable,  was  a  heavy  body  going  aoathwest. 
None  lit  here. 

"On  the  dates  Interniediate  between  Ihoae  given  the  wind  was  very  light, 
and  there  were  DO  flights,  except  perhapa  ahort  onea,  flrom  one  partofafleld 
to  another. 

"When  the  directlona  of  flight  are  Dot  expreaaly  stated,  they  correapoad 
almost  exactly  with  the  dlrectlOD  or  the  wiod." 

AKEA  OP  THE  PRESENT  DEPOSIT  OP  EGGS. 

A  line  showing  the  eastern  limit  of  the  area  where  egss  are  now 
dep08it«d  in  Minnesota  would  include  (very  nearly)  the  w^tem 
tier  of  towns  in  Mower  county,  the  western  part  of  Steele,  Rice, 
and  Scott  counties,  the  whole  of  Carver,  the  western  part  of  Hen- 
nepin, along  the  river,  (and  in  many  places  thicbly  in  the  timber 
farms,)  in  Sherburne  and  Benton  counties,  the  southern  part  of 
Todd  county,  then  westerly  including  Otter  Tail,  the  southwestern 
part  of  Becker,  and  portions  of  Clay  counties.  To  the  sontb  and 
west  of  this  line  the  locusts  have  had  possession  of  more  or  less 
of  the  state  from  the  fourt,h  of  July  to  the  first  of  October,  and  it 
would  be  difficult  to  specify  with  any  exactness  especially  in  the 
eiutem  part  of  this  area,  where  eggs  are  most  or  least  thickly 
laid.  But  the  counties  along  the  Red  river  from  Glyndon  to  Lac 
qui  Parle  are  comparatively  free  from  eggs,  unless  in  the  eastern 
portions,  and  again  many  towns  from  Madelia  westward  in  Wa- 
tonwan, Cottonwood,  Murray,  Redwood,  and  the  whole  of  Lyon 
and  Lincoln  counties  are  almost  entirely  free  from  eggs. 

The  accompanying  map  will  show  the  areas  of  egg^deposit 
for  the  last  four  summers,  but  the  lines  must  not  be  construed  too 
exactly.  They  are  intended  to  cover  generally  the  outside  limits 
As  for  the  limit  of  the  deposit  during  the  present  year,  it  is  im- 
possible to  draw  it  exactly,  and  no  doubt  a  few  locusts  will  be 
found  hatching  in  many  spots  next  spring  which  lie  to  the  east 
of  this  line.  Late  in  the  season,  considerable  numbers  passed  over 
Owatonna  to  the  eastward,  some  over  MantorvUIe,  and  possibly  a 
few  over  Rochester,  and  these,  perhaps,  will  be  found  to  have 
alighted  and  laid  eggs  somewhere  in  the  southeastern  counties. 
On  onr  borders  eggs  are  laid  in  the  southwestern  counties  of 
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Dakota  &s  &r  north  as  Bock  Co.,  Minnesota,  and  in  Iowa  as  far 
east  as  Mower  county. 

PLACES   WHEKE    EQOa   ASE    DEPOSITED. 

These  eggs  have  been  deposited,  as  a  general  rule,  in  the  vicinity 
of  cultivated  fields,  and  in  each  township  the  extent  of  the  deposit^ 
is  measured,  in  some  degree,  by  the  amount  of  land  under  cultiva- 
tion.  It  is  not  presumable,  at  least,  that  wild  prairies  or  lands 
lying  far  distant  from  tilled  fields,  are  ezteuaively  filled  with  eggs. 
The  locust  is  attracted  and  held  by  the  growing  crops,  and  it  seems 
to  be  something  mote  than  a  mere  coincidence  that  the  area  de- 
vastated by  the  young  in  the  spring  does  not  become  a  laying- 
ground  in  the  summer ;  this  is  especially  true  of  the  present  year, 
and  the  same  strip  of  country  where  the  locusts  hatched  in  the 
spring,  and  where  the  littie  that  was  planted,  was  mostly  consumed 
bj'  them,  is  at  present  exactly  that  portion  of  the  infested  area 
that  is  now  moat  nearly  free  of  eggs,  although  the  deposit  is  abun- 
dant enough  in  the  counties  to  the  north  and  south  of  it.  Nor  do 
the  prairies,  when  covered  with  grass,  present  many  favorable 
situations  for  the  deposit  of  eggs.  The  experience  of  ihe  sununer 
would  seem  to  show  that  almost  any  bare,  sunny  spot,  where  the 
earth  is  hard  enough  or  moist  enough  to  retain  the  shape  of  a  hole, 
is  selected  by  the  locust  when  she  is  ready  to  lay.  To  what  extent 
the  prairies  in  general  are  filled  vrith  eggs,  cannot  be  told,  of 
course,  until  the  time  of  hatching  arrives,  but  in  the  vicinity  of 
cultivated  fields  the  wild  prairie  has  received  its  share  of  eggs. 
Throughout  the  whole  area  already  given,  with  the  exceptions 
named,  there  is  hardly  a  town  where  the  deposit  was  not  so  exten- 
sive by  the  first  of  October  as  to  form  one  of  the  most  serious  of 
all  considerations  for  next  year's  crop.  These  eggs  are  laid  some- 
times in  ground  so  hard  as  to  resist  the  point  of  a  knife-blade, 
sometimes  in  sand-heaps  so  soft  that  the  next  shower  washes  off 
the  sand  and  leaves  the  egg-cones  standing  like  pegs  in  the  ground  ; 
on  knolls  high  and  clear  of  all  moisture,  on  sand-bars  in  the  rivers, 
and  in  flats  so  low  as  to  be  overflowed  by  the  next  rain.  But  the 
most  favorable  spot  of  all,  everywhere,  is  new  breaking.  Qrain 
fields  have  generally  sufiered  most  damage  on  the  sides  nearest  to 
new  breaking,  and,  conversely,  in  new  breaking  more  ^^s  are  laid 
on  the  sides  nearest  to  grain  fields.  In  some  counties,  a  large 
amount  of  new  breaking  has  been  done  by  non-residents,  and  will 
Ornish  a  fruitful  soarce  of  evil  next  spring.  Of  circulars  sent  to 
nearly  all  the  inf^ted  towns  to  escertedn  the  extent  to  which  eggs 
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were  deposited  during  the  season,  the  following,  from  Blue  Earth 
county,  is  a  Bsmple  of  all,  as  to  the  extent  of  the  deposits,  and  the 
spots  where  they  are  situated : 

Beanford. — "  All  over  the  town ;  not  macb  In'tbe  itnbble,  bib  on  all  bare 
spots.  Bach  as  sheep -pastiirea,  betiveen  the  rows  of  corn  and  potatoes,  gar- 
dens, all  places  that  were  cleao  of  weeds,  ilTer  bottoms,  where  fed  closer 
timothy  stnbble  and  road  sides."— J.  S.  Larkln. 

Buttemnt  VBller.— <■  It  woald  be  dltDcolt  to  mo  down  a  spade  and  turn 
tbe  dirt  anywhere  In  stnbble,  com,  potato  fields,  meadow,  or  road,  with- 
ont  finding  eggs.  It  seems  sa  twenty  to  one  before,  and  tliej  destroyed 
everything."— Simnel  D.  Shaw. 

Cereaco.— "  Over  tite  whole  township,  very  thick  In  moat  places."— J.  U. 
Mead. 

Jamestown.-"  They  have  deposited  their  eggs  on  nearly  every  turn  In 
this  township."— A.  F.  Davis. 

Jndson. — "They  have  laldeggs  very  extensively,  especially  on  newbreaklng 
and  roads,  aoihe  Id  the  etnbble,  grass,  pralrte  and  corn  lands."— Bomphrey 


Leray. — "  Eggs  are  laid  on  every  clear,  dry  place  In  the  town;  moatly  In 
com  flelds,  potato  fields,  gardens,  and  In  the  highway."— Ira  B.  Beynolds, 

Lime.—"  In  the  flats  along  the  Minnesota  river  they  are  thicker  thaa  in 
the  timber,  but  along  the  roads,  and  In  old  pastnres,  they  are  ao  thick  thftt 
nobody  can  have  an  Idea,  unless  he  has  seen  It  himself." — Jacob  Bom. 

Mapleton. — "  There  Is  not  a  fftrmer  bnt  claims  that  every  f&vorable  spot 
OD  his  tnra  Is  tboroeghly  peppered."— J.  B.  Brown. 

Medo  — "Ail  timothy  pastnres,  all  new  breaking,  in  the  roads,  and  In  some 
etnbble  to  a  limited  extent — from  S  to  10  acres  In  each  quarter." — B.  F. 
Steadman. 

Hapldan. — "  Every  fkvorable  place  Is  well  filled ;  roadsides,  tame  paatores, 
and  new  breaking  thickest,  com  fields  next,  and  stabble  flelds  and  nnbrokeo 
prairie  least."— James  B.  Swan. 

Shelby.— "All  along  the  highways  and  especially  on  all  new  breaking  and 
old  pastures,  com  flelds  and  prairie  lands  that  are  eaten  oat  by  pasturage, 
and  in  fact  there  is  no  snch  thing  as  exception  fTom  tbem." — Thomas  J. 
Cross. 
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Soath  Bend.—"  Egga  aie  deposited  In  sYerj  rood  ot  Srj  gronnd  In  the 
townsblp."— D.  F.  D&Yls. 

SteiKng.— "  In  Rom«  pl&cea  tbe  eggs  ue  stack  In  reij  thick,  but  In  the 
fields  geoersUy  tbe  eggs  CAnnot  be  vei?  thick.  Still,  In  the  aggreg&te  there 
sn  very  many,  being  everywhere,  even  In  the  timber." — N.  A.  Hoot. 

TemoD  Center.—"  Eggs  sre  deposited  all  over  tbe  township,  &nd  In  some 
pl&ces  very  thick,  seemingly  no  room  fbr  more,  and  In  other  places  (wheat 
stabble,)  not  so  many." — E.  W.  Washbom. 

The  laying  this  year  seems  to  surpass  that  of  former  years  not 
only  in  the  area  filled,  but  in  the  numbers  deposited  everywhere. 
This  could  hardly  fail  to  be  the  case  when  the  laying  commenced 
early  in  July  and  was  prolonged  into  September,  and  when  some 
towns  received  deposits  from  two,  tiiree,  or  even  four  different 
bodies.  Where  new  breaking  was  harrowed  in  the  fall  the  eggs 
often  appeared  strewn  on  the  surface  as  thickly  as  grain  is  sown; 
e.  g.,  "  I  have  just  dragged  a  new  piece  of  breaking,  and  the  eggs 
were  as  thick  as  wheat  sown  at  the  rate  of  one  and  a  half  bushels 
per  acre;  but  I  think  they  are  thicker  on  breaking  than  anywhere, 
«lse.     (S.  S.  Clevenger,  town  clerk  of  Bismarck,  Sibley  Co.) 

TIKE  OP   DEPOSiniTO  BGOS. 

The  time  when  eggs  have  been  deposited  this  year  has  been 
stated  already.  The  time  when,  or  rather  the  ^e  at  which  the 
Rocky  Moantain  Locust  deposits  its  eggs,  is  a  different  question. 
The  same  species  has  laid  eggs  in  Kansas,  this  year,  as  late  as  the 
13th  of  Kovember,  and  may  continue  to  lay  in  Texas  as  late  as 
the  first  of  December.  (Riley's  7th  Ann.  Report,  p.  192.)  If  the 
mission  of  the  locust  is  to  lay  eggs  once  and  die,  what  could  be 
the  time  or  place  of  birth  of  those  insects  which  have  apparently 
just  reached  maturity  by  the  first  of  December  ?  Although  it  has 
been  considered  possible  that  these  are  a  second  brood  whose  pa- 
rents were  hatched  in  the  preceding  April  or  May  in  Texas  or  Col- 
orado, there  is  no  knowledge  of  the  time  or  place  of  any  such  sec- 
ond hatching.  If  these  late  laying  swarms  are  such  as  those  which 
come  down  from  the  Snowy-Ramge  in  Colorado,  in  the  latter  part 
of  August  (vide  N.  G.  Meeker,  quoted  in  RUey's  8th  Ann.  Report, 
p.  84)  it  must  be  admitted  that  the  monatain-bom  broods  are  a 
longer- lived  and  more  vigorous  race  than  any  bred  in  Minnesota. 
Besides  this,  among  the  swarms  which  have  come  in  upon  us  this 
year,  many  were  fonnd  dying  as  late  as  October,  containing  eggs. 
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That  the  Rocky  Mountain  Locust  lays  eggs  twice  or  three  times  in 
a  lifetime,  has  been  the  result  of  some  guess-work  among  out  far- 
mers, who  considered  it  necessary  in  order  to  account  for  facts  as 
they  saw  them.     I  give  the  result  of  a  single  experiment. 

On  the  25th  of  June,  I  shut  up  in  wire  gauze  cages  nine  pupse 
of  the  Rocky  Mountain  Locust.  The  bottoms  of  the  cagesfvrere 
filled  with  earth  packed  hard,  and  the  insects  appeared  to  thrive  in 
confinement.  By  the  second  of  July  they  had  all  become  perfect 
insects.  By  the  8th  of  July  they  commenced  coupling,  and  were 
seen  repeating  the  act  for  several  days.  On  the  15th  and  16th  two 
of  the  females  went  through  the  form  of  depositing  e^a,  and  I 
marked  the  place  of  deposit  on  the  edge  of  the  cage.  The  coupling 
was  repeated  again  as  before,  until  the  third  of  August.  At  that 
date  the  coupling  ended,  and  the  locusts  became  almost  inactive, 
and  were  seen  to  eat  very  rarely  afterward.* 

On  the  14th  of  August  one  of  the  males  died ;  the  female  died  ou 
the  9th  of  September,  and  was  found  to  contain  fourteen  fuU 
sized  eggs,  but  I  found  on  examining  the  cage  that  there  was  also 
a  full  sized  egg-cone  where  she  had  already  appeared  to  deposit 
•  on  the  fifteenth  of  July.  Of  the  rest  of  the  Rocky  Mountain 
Locusts  the  males  were  caged  with  some  female  Red-Legged 
Locusts  caught  in  my  garden,  and  although  the  two  species  did  not 
seem  inclined  to  have  much  commerce  with  each  other,  I  saw  one 
pair  coupling.  These  observations  are  very  slight  and  imperfect, 
but  are  given  for  whatever  they  may  be  worth.  That  the  male 
dies  first  may  be  inferred  not  only  by  the  above  experiment,  but 
from  the  fact  that  in  September  it  was  common  to  find  many 
pairs  coupled,  of  which  the  female  was  alive,  but  the  male  had 
died  without  releasing  himself. 

PABABITE6  AKD  EKEUIEB. 

The  various  insect  enemies  of  the  Rocky  Mountain  Locust  have 
been  described  sufficiently  for  common  information  by  Prof. 
Riley  on  pp.   44-46  of  the  "Report  of   the   Proceedings  of  a 

■  Tlie  early  put  or  this  coDpllog  Beason  wu  one  of  the  greatest  activity 
on  the  part  of  these  Insects  I  they  duhed  themselves  against  the  wire  of 
th«lr  cages  u  thoogh  sll  space  woald  be  too  small  to  cont^n  them ;  then 
would  be  a  flash  of  the  wings,  extended  and  closed  again  In  an  Instant,  or 
that  movement  of  the  hind  legs  known  as  "Addling,"  which  seemed  to  be  a 
well  known  signal  between  the  male  and  female.  In  cages,  where  several 
pairs  were  conflned  together,  the  male,  while  In  the  act  of  conpllog,  would 
repeat  this  movement,  if  bmshed  against  by  another. 


by  Google 


BURTBT   OF  1UNHE90TA.  119 

-  Conference  of  the  Governors  of  several  Western  States  and  Ter. 
ritories,  at  Omaha,  Nebraska,  in  October,  to  consider  the  Locust 
Problem."  As  the  descriptions  are  further  illustrated  by  figures, 
and  as  the  pamphlet  is  intended  for  public  distribution  it  may 
serve  to  prevent  some  of  the  confuaed  knowledge  about  these 
parasites  and  enemies  which  has  heretofore  prevailed  to  a  con- 
siderable extent.  The  amount  of  help  which  may  be  expected,  or 
has  already  been  received,  from  these  enemies  of  the  locust  is,  in 
limited  areas,  even  greater  than  Prof.  Riley  would  assign  to  them. 
There  are  farms  where  in  loose,  mellow  soil  it  is  now  almost 
impossible  to  find  eggs,  yet  but  a  short  distance  away  eggs  may 
be  found  in  abundance  in  hard  ground.  There  was  also  great 
difference  in  the  differeot  flying  swarms  in  regard  to  the  presence 
of  the  internal  grub.  While  in  some  places  hardly  a  locust  (one 
out  of  five,)  could  be  found  that  was  not  affected  by  some 
internal  parasite,  in  others  they  were  almost  entirely  free  from 
them.  Mr.  W.  C.  Ralls,  of  Le  Sueur,  examined  62i  locusts 
between  the  Tth  and  10th  of  September,  and  in  9  of  these  the 
grub  was  found,  and  in  10  the  hair- worm.  It  would  be  well  if  we 
could  add  to  this  help  which  is  given  without  expectation  of 
bounty  or  relief,  the  help  which  might  have  been  added  by 
thousands  of  prairie-chickens  killed  during  the  fall.  When  a 
whole  commnnity  stands  in  need  of  every  form  of  assistance  that 
man  and  nature  can  render,  it  is  worse  than  useless  to  throw  away 
the  help,  however  slight,  that  any  willing  instrument  is  ready  to 
contribute. 

DAUAOE  TO  CROPS. 

The  form  and  substance  which  this  report  might  have  been  ex- 
pected to  assume  early  in  the  season,  have  changed  considerably 
under  changing  circumstances.  The  various  means  of  contending 
with  the  locust  have  been  set  forth  generally  and  in  detail  during 
the  past  four  months;  and  the  amount  of  damage  which  has  been 
inflicted  upon  the  crops,  while  it  might  have  been  ascertained  with 
some  precision  in  five  or  six  counties,  has  become  a  different  mat- 
ter when  combined  with  severe  losses  by  drouth,  and  extending 
over  thirty -five  or  more  counties.  The  exact  amount  of  loss  in  so 
many  different  counties,  varying  as  it  does  from  almost  total  loss 
of  the  grain  crops  to  slight  injury  to  gardens  and  late  com,  can 
not  be  arrived  at  with  any  less  efficient  machinery  than  that  of 
the  Commissioner  of  Statistics,  to  whom  the  whole  of  this  portion 
of  the  subject  properly  belongs. 
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Of  grain,  the  oats  and  barley  have,  as  usual,  suffered  the  moat; 
in  Raymond,  Stearus  county,  where  the  locusts  were  most  numer- 
ous from  the  23d  of  July  to  the  20th  of  August,  "  the  Lost  Nation 
wheat  was  only  slightly  damaged,  while  the  Fife  wheat  was  ru- 
ined."  (So  stated  by  L.  B.  Raymond,  Esq.)  The  some  fact  was 
noted  by  P.  Hoffman,  Esq.,  of  Westport,  Pope  county;  but  it  is 
not  known  how  generally  the  rule  will  apply. 

Corn  and  potatoes  have  escaped  with  less  damage  everywhere, 
though  com  attacked  in  the  silk  has  been  ruined.  Peaa  are  never 
specially  mentioned  except  to  note  their  escape  from  injury.  ("On 
the  whole,  we  consider  peaa  and  potatoes  the  best  crop  to  raise. " — 
S.  S.  Gillam,  Big  Bend,  Cottonwood  county.)  Sorghum  is  almost 
locust  proof  so  far,  both  against  the  young  and  did.  Flax,  tobacco 
and  beans  are  generally  mentioned  to  note  their  almost  total  destruc- 
tion. Farms  lying  on  the  east  side  of  lakes  have  often  suffered 
less  than  others,  both  in  this  state  and  Dakota.  In  some  cases 
farms  situated  in  the  timber  have  been  passed  over  altogether;  in 
others  they  have  yielded  5  to  10  bushels  to  the  acre,  while  crops 
on  the  prairies  in  the  same  town  have  been  failures;  on  the  other 
hand,  rarely  the  timbered  portions  of  a  town  have  suffered  more 
severely  than  the  prairie  farms. 

PBAOnCAL    MBTHODS   OF  OONTENDINO    WITH    THE    TOUSQ    LOCUST. 

The  different  means  of  contending  with  the  locust  both  in  the 
egg  and  the  unfledged  state,  have  been  set  forth  so  fully  and  so 
often  within  the  last  two  years,  that  they  ought  by  this  time  to 
have  reached,  in  some  form  or  other,  the  hands  of  every  reading 
man  in  Minnesota.  The  report  of  the  commission  appointed  by 
Governor  C.  K.  Davis  in  1875,  (of  which  some  5,000  copies  were 
printed,)  the  proclamation  of  Governor  J.  S.  Pillsbury,  issued 
August  30th,  1876,  containing  the  gist  of  all  the  known  methods 
of  locust  warfare,  and  the  many  and  oftentimes  excellent  amplifl-^ 
cations  and  details  of  these  methods,  as  they  have  appeared  in  the 
state  newspapers  during  the  summer,  cover  the  whole  ground  so 
far  as  it  is  known.  Finally  the  Report  of  the  Proceedings  of  the 
Omaha  Convention  repeat,  in  twelve  excellent  pages,  the  whole 
subject  once  more,  and  a  reprint  of  these  in  the  newspapers  of 
those  counties  where  the  evil  ia  new  and  comparatively  unknown, 
ought  to  leave  no  further  lack  of  information. 

It  ought  also  to  be  understood  that  these  sources  contain  all 
that  has  so  far  been  made  public  on  the  subject,  and  that  the 
former  must  for  the  present  defend  his  crops  by  these  means  or 
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not  at  all.  We  are  so  accustomed  to  the  comprehenBive  methods 
of  fanning  by  machinery  that  it  is  hard  for  us  to  come  down  to 
the  petty  exercise  of  individual  exertion  which  the  European 
peasant  would  consider  only  a  regular  portion  of  his  daily  exist- 
ence. But  whatever  may  be  the  success  of  various  macliines  and 
applications  which  are  now  in  preparation,  but  not  to  be  disclosed 
at  present,  there  is  as  yet  no  labor-saving  contrivance,  capable  of 
being  applied  over  large  areas,  which  can  accomplish  anything 
like  a  universal  destruction  of  the  young  locust,  and  the  general 
law  of  labor  holds  good,  that  a  man's  success  is  measured  by  the 
earnestness  of  his  own  endeavor.  Even  the  difficulty  which 
results  from  sparseuess  of  population  may  be  overcome  in  some 
little  measure ;  where  a  few  fanners  in  a  township  where  eggs  are 
laid  have  determined  to  sow  a  small  acreage  and  to  defend  it  to  the 
best  of  their  abilities,  something  may  be  gained  by  combining  and 
sowing  in  partnership,  or  side  by  side,  the  fields  that  would  other- 
wise be  distributed  over  a  township.  Of  course  there  are  objec- 
tions and  difficulties  to  any  such  method  of  proceeding,  but  they 
are  at  least  no  greater  than  those  already  presented  in  the  mere 
&ct  that  the  locust  is  present.  On  the  other  hand  the  advantages 
woul<^  be  great ;  half  a  dozen  families  acting  in  concert  and  in 
the  defense  of  one  large  field  would  accomplish  far  more  than  by 
any  disjointed  eS'orts  ;  it  would  be  far  easier  to  defend  the  four 
sides  of  one  large  field  than  the  twenty-four  sides  of  half  a  dozen 
smaller  ones  ;  and  lastly  the  single  field  would  have  a  smaller 
number  of  locusts  in  the  aggregate  to  contend  against,  and  insects 
hatched  at  a  distance  &om  it  might  never  reach  it  before  flying; 
at  least  it  is  certain  that  fields  lying  within  three  miles  of  the 
hatching  grounds  of  last  spring,  remained  untouched  nntil  the 


WHAT  HAT  BE  DONE  BY   BNEKGY  AXD  PSKSETZBANCE. 

Although  it  is  impossible  for  me  to  add  at  present  anything  to 
the  many  and  various  methods  of  locust-warfare  that  have  been 
repeated  so  often,  it  may  be  of  some  value  to  show  what  has  been 
or  may  be  done  with  those  already  known.  It  was  not  as  a  mere 
form  of  speech  that  the  conference  at  Omaha  concluded  with  these 
words: 

"That  our  consultation  with  each  other  and  with  those  who 

have  tested  the  matter,  has  resulted  in  the  firm  conviction  thai 

by  proper  efforts,  concerted  action,  and  a  vigorous  and  determined 

warfare  against  them,  the  yonng  grasshoppers  which  may  be 
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hatched  out  next  year,  or  any  subsequent  year,  can  be  successfully 
fought  and  onr  crops  aaved;  that  we  are  not  without  remedy,  but 
we  may  protect  our  crops  against  them  if  we  will  but  make  use  of 
the  means  within  our  reach." 

The  conditions  of  success  here  noted,  "  proper  efforts,  concerted 
action,  and  vigorous  and  determined  warfare,"  have  never  yet 
been  applied  in  Minnesota.  The  truth  of  the  above  quotation,  is 
shown  by  the  fact  that  where  even  individuals,  contending  not 
only  against  the  locusts  hatched  about  them,  but  against  those 
which  the  concerted  action  of  their  neighbors  should  have  ren- 
dered harmless,  have  defended  their  crops  with  perseverance  and 
determination  through  a  whole  season,  they  have  in  the  end  re- 
ceived ft  return  which  justified  both  their  usual  and  their  extra 
labor.  Even  the  most  petty  means  of  defence,  if  kept  up  per- 
sistently through  a  whole  spring,  will  often  effect  a  saving  of  a 
considerable  portion  of  the  crop.  The  town  of  Lime,  in  Blue 
Earth  county,  one-half  of  a  government  town,  in  1875  turned  out 
its  whole  population  to  battle  with  the  young  locusts  with  brooms, 
switches,  and  every  weapon  they  could  lay  handa  on,  and  returned 
an  avera^  crop  of  12  2-3  bushels  of  wheat,  36  bushels  of  oats, 
and  36  bushels  of  com  to  the  acre.  The  town  reported  no  dam- 
age from  locusts,  and  the  return  was  about  the  average  crop  for 
the  whole  county,  and  a  fair  yield. 

Charles  Pelzel,  of  Milford,  Brown  county,  by  spreading  tar  over 
strips  of  building  paper,  and  placing  these  along  the  sides  of  his 
fields,  saved  most  of  his  crop,  while  those  of  his  neighbors  were 
badly  damaged.  The  paper  was  re-spread  with  tar  as  often  aa  it 
becamecovered  with  young  locusts.  On  25  acres  of  wheat  he  saved 
223  bushels,  and  on  eight  acres  of  oats  400  bushels.  All  this  was 
at  a  cost  of  $3  for  tar. 

Mr.  N.  V,  McDowell,  of  Bigelow,  Nobles  county,  who  has 
fought  the  locusts  persistently  ever  since  they  came  in  1873,  by  10 
days'  extra  labor  in  hauling  and  burning  straw,  saved  a  fair  crop 
on  55  out  of  70  acres  cultivated,  but  his  exertions  were  rendered 
useless  by  the  raids  of  July  and  August.  Even  after  these  he  was 
able  to  harvest  five  bushels  of  wheat  to  the  acre  on  early  sowing. 

The  only  crop  of  small  grain  harvested  in  the  town  of  Holly, 
Murray  county,  this  year,  was  by  Mr.  J.  M.  King.    He  writes-. 

"  I  pat  In  aboDt  60  ittja'  labor  for  one  mex.  I  canght  100  bnslielB  In  mv 
net,  and  de^trojred  oa  mmoj  more  by  icatteriDs  straw  over  tbelr  bktcblag 
gTonndi  and  banilag  them.  I  also  put  to  flight  sw&rmB  and  droves  ortbem 
after  they  began  to  fly  by  nsa  of  bags  nailed  on  to  from  3S  to  SO  feet  of  pole 
or  bciard,  with  which  I  trailed  back  and  ftirtb  across  m?  fields,  at  times 
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driTlDg  tbem  like  sbeep,  and  at  other  times  not  making  mDch  ImpresBlon. 
I  eavedtGO  biubelB  of  wheat  l^om  S2  acres,  bat  flrnil;  believe  that  If  we  had 
bad  a  favorable  season,  the  hoppers  woold  have  hart  tt  but  Itttle ;  bat  the 
dry  weather,  coming  as  tt  did,  seemed  to  kill  tt." 

The  following  experience  ia  also  worthy  of  being  recorded  : 

'Mr.  S.  W.  DanfOrtb,  of  Hadelia,  Watonwan  conntf ,  after  having  once  re- 
solved (in  1874)  that  he  woald  pnt  In  no  crop  wliatever  sbonld  the  locusts 
deposit  eggs  on  his  nkrm  a  second  lime,  resolved  once  more  in  1876  that  he 
wonld  determine  whether  he  or  the  locusts  should  be  master  of  his  farm. 
On  the  north  aide  of  his  wheat  deld  was  a  pratrle  ridge  where  the  locosts 
hatched  In  tbe  spring.  These,  while  very  yonng,  began  to  come  Into  the 
fieldpn  the  north,  and  had  reached  it  before  being  discovered.  He  began  by 
burning  them  with  straw  on  the  edge  of  the  fleld  and  on  the  adjoining  prai- 
rie, constructing  a.  ditch  along  the  side  of  the  fleld  at  the  same  time. 
Smaller  ditches  were  also  made  inside  the  field  to  stop  those  which  had  al- 
ready entered.  When  yonng,  they  were  also  delayed  by  simply  harrowing 
over  the  soil  and  presenting  a  rough  surface  for  them  to  crawl  over.  Seven 
or  eight  days  were  spent  in  this  way,  and  after  the  ditch  was  finished,  U 
tamed  away  the  locu^  so  completely  that  the  work  wis  considered  done, 
and  the  crop  saved.  On  the  western  edge  of  his  fleld  was  a  strip  of  prairie 
grass,  40  rods  wide,  and  beyond  this  some  stubble  and  old  corn  groands,  be- 
longing to  a  neighbor.  Here  the  locnsts  hatched  ont  abundantly.  About  a 
week  atUr  work  was  done  on  the  north  side  of  the  field,  these  had  crossed 
the  strip  of  prairie  and  entered  the  fleld  Ttom  the  west  before  being  noticed. 
As  soon  as  they  were  discovered,  he  got  all  the  help  he  could  and  made  a 
ditch  as  fast  as  possible.  This  stopped  them  for  nearly  a  week,  and  then 
they  began  to  cross  It.  He  bitched  a  horse  to  a  plank  and  walked  him  up 
and  down  In  the  ditch,  and  this  tarned  them  aside  for  a  while.  There  was 
a  cloady  day  on  which  the  locusts  rested,  bat  when  the  sun  came  out  they 
were  ravenous,  and  there  was  no  stopping  them.  They  crossed  the  ditch, 
and  filled  the  straw-flre  so  full  as  to  extinguish  it.  He  called  In  bis  neigh- 
bors to  see  what  would  happen  to  them  It  tlie  locusts  were  allowed  to  keep 
on  In  their  coar:«e,  and  Ave  or  six  turned  ont  with  teams,  haultng  straw. 
With  this  they  bnrned  over  a  strip  three  or  four  rods  wide  and  a  hundred 
rods  long,  along  the  edge  of  the  fleld.  But  In  spite  of  all  bU  efforts,  the  lo* 
costs  had  made  their  way  Into  his  wheat,  and  by  this  time  be  had  flDished  a 
catcbing-oet.  The  next  day,  In  five  boars,  he  caaght  from  IS  to  20  bushels. 
This  was  contioned  daily,  antll  76  or  80  bushels  had  been  caught,  and  It  was 
not  necessary  to  use  It,  except  as  occasion  demanded  on  certain  days,  or  In 
certain  spots  where  the  locusts  were  thickest.  This  work  was  so  effectual 
that  there  should  have  been  (except  fbr  drouth)  a  fair  crop  of  wheat,  or  at 
least  half  a  crop  all  over  the  farm,  except  where  the  burning  was  done. 
This  demonstrates  the  possibility  of  one  lirmer's  flghting  two  farmers'  lo- 
custs, an'l  still  saving  half  a  crop." 
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OATCHINO-HACHUTES. 

Maay  other  isolated  caaes  of  persistent  and  partially  succesaful 
efforts  in  saving  crops  from  the  young  locusts  have  occurred  this 
year;  I  mention  these  because  they  have  been  repoiied  more  fully 
than  others.  It  also  shows  what  can  be  done  with  machines  in 
the  later  part  of  the  season,  and  what  might  have  been  done  by 
attacking  the  locusts  in  their  hatching-grounds  instead  of  waiting 
for  them  to  apprdach  the  grain.  The  coming  spring  seems  likely 
to  test  what  can  be  done  with  catch ing>machines.  Not  only  are 
several  elaborate  ones  patented  or  prepared  for  use  when  the  time 
comes,  but  many  farmers  are  already  preparing  such  machines  after 
their  own  fashions.  To  those  who  are  deterred  by  cost  or  by  lack 
of  a  model,  it  should  be  said  that  an  efficient  machine  can  be  made 
at  a  cost  of  a  few  poles  or  strips  of  board,  a  pair  of  wheels,  a  few 
yards  of  stout  canvas,  and  just  sufficient  ingenuity  to  construct  a 
long,  open-mouthed  bag  to  run  over  the  fields  with  its  lower  edge 
near  the  ground,  and  running  back  in  the  rear  to  a  sack  to  contain 
the  locusts  that  are  caught.  Mr.  King's  net  was  such,  and  cap- 
tured from  two  to  eighteen  bushels  per  day,  depending  on  the  size 
and  age  of  the  locusts. 

Mr.  'Danforth's  machine  consisted  of  two  wheels,  connected  by 
an  axle  20  feet  long  and  six  inches  in  diameter;  this  was  made  of 
a  stout  pole  obtained  from  the  woods,  and  it  was  necessary  that  it 
should  be  so  large  and  strong,  for  the  loads  of  youog  locusts  cap- 
tured were  sometimes  so  heavy  as  to  bend  eten  this  badly.  Across 
the  top  of  this  axle  two  poles,  of  about  the  same  diameter  as  the 
axle,  were  fastened,  running  back  nearly  to  a  V  some  eight  or  ten 
feet  behind  the  middle  of  the  axle,  and  extending  forward  and 
opening  out  in  front  of  it.  The  front  ends  of  this  Y  was  steadied 
by  a  cross-piece.  This  was  the  frame-work.  The  net  was  made 
of  about  40  yards  of  cotton  cloth,  cone-shaped,  in  front  about  18 
feet  wide,  from  one  side  to  another  along  the  axle,  and  six  or  eight 
feet  high  from  the  ground  to  the  top  of  the  net.  This  net  nar- 
rowed back  about  seven  feet  until  it  was  some  five  or  six  feet  in 
diameter,  and  terminated  in  a  stout  canvas  bag  three  or  foot  feet 
long,  closed  with  a  string  at  the  rear  end.  The  heavy  loads  of  lo- 
custs caught  (sometimes  500  pounds)  made  it  necessary  to  have  a 
support  for  the  net  and  bag,  and  for  this  purpose  a  triangular  floor- 
work  of  boards  was  made,  the  front  end  supported  from  the  axle, 
and  the  hind  end  from  the  hind  end  of  the  Y  poles,  and  running 
as  near  the  ground  as  possible.  The  lower  edge  of  the  net  in  front 
was  kept  close  to  the  ground  by  a  piece  of  light  scantling  fastened 
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to  the  edge  of  the  cloth,  and  rising  and  falling  over  uneven  sur- 
faces. The  horses  were  hitched  to  the  ends  of  the  axles,  outside  of 
the  wheels,  their  breasts  extending  forward  nearly  to  the  front  ends 
of  the  V  poles,  where  they  were  fastened  by  the  head.  The  net 
sloped  backward  at  the  top  in  front,  and  when  the  machine  was  in 
motion  a  man  stationed  on  the  axle  with  a  broom  gave  the  locusts 
as  they  entered  the  net  a  start  toward  the  rear  end.  Just  where 
the  cone  terminated  in  the  oblong  bag,  a  large  piece  of  canvas  had 
been  cut  out  and  wire  gauze  inserted,  and  the  locusts  moved  to- 
wards  this  on  getting  into  the  net,  attracted  by  the  light.  The 
only  outlay  in  constructing  this  machine  was  for  the  40  yards  of 
cotton  cloth.  This  net  captured  from  eight  to  twelve  bushels  of 
pupee  per  day  when  first  used,  and  the  amount  diminished  daily 
till  the  24th  of  June,  when  about  two  bushels  were  taken. 

Mr,  Andrew  Webster,  of  Norseland,  Nicollet  county,  had,  in 
1875,  about  280  acres  of  wheat  sown.  The  locusts  began  to  hatch 
abont  May  ITth,  and  he  commenced  at  once  to  destroy  them  by 
burning  with  straw.  As  it  was  impossible  to  protect  the  whole  of 
his  crop  with  the  help  at  hand,  he  selected  a  field  of  fifty  acres  to 
defend,  and  burned  all  the  locusts  that  hatched  near  it.  This 
continued  until  June  llth,  when  the  straw  was  exhausted,  and  the 
locusts  had  begun  to  come  in  from  the  adjoining  fields.  Two 
catching-nets  were  then  rigged  up,  (of  the  usual  form,)  attached  to 
axles  fourteen  and  sixteen  feet  long,  each  drawn  by  one  horse 
moving  at  a  fast  trot.  The  amounts  caught  were :  From  June 
11th  to  17th,  (part  of  the  time  with  one  net,)  121  bushels  ;  with 
both  nets,  June  17th,  37  bushels  ;  June  Idth,  20  bushels  ;  June 
21st,  77  bushels  ;  June  22d,  63  bushels ;  June  23d,  45  busbele ; 
June  24th,  Tl  bushels ;  June  26th  to  28th,  128  bushels ;  June 
29th,  59  bushels  ;  June  30th,  28  bushels ;  July  Ist,  18  bushels, 
when  the  work  was  discontinued,  as  the  locusts  had  begun  to  fiy, 
and  had  become  too  scattered  to  be  caught  easily.  The  catching 
was  done  along  the  edge  of  the  field,  and  between  the  hours  of  five 
and  ten  p.  H.  It  required  the  labor  of  four  men  and  four  horses 
during  these  hours.  The  whole  number  of  bushels  caught  was 
667,  and,  on  threshing,  658  bushels  of  wheat  were  harvested  &om 
the  fifty  acres. 


The  experience  of  Minnesota  iu  regard  to  ditching,  in  1875,  was 
so  successful,  and  so  strongly  and  fully  confirmed  by  the  testimony 
of  reliable  men,  that  the  experiment  should  have  seemed  w<xihy 
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of  a  more  extended  trial  than  it  has  received  this  year.  But  few 
ditches  bare  been  dug,  but  these,  even  when  left  to  take  care  of 
themselves,  have  generally  served  as  a  barrier  during  the  earlier 
half  of  the  season.  A  ditch,  to  be  effectual,  needs  care  and  watch- 
ing ;  when  its  sides  have  been  washed  down  by  repeated  rains,  and 
it  becomes  a  mere  curved  surface,  it  is  a  very  slight  barrier  indeed. 
The  time  and  trouble  of  constructing  such  ditches  as  these,  woiild 
be  spent  better  otherwise. 

CONTBSDIHO   WITH   WINGED  L0CO8TS. 

Here  and  there  during  the  past  season  have  been  cases  of  one 
fanner  or  a  few  farmers  in  a  township  who  were  able  to  save  some 
portion  of  their  crops  {torn  the  flying  swarms.  The  number  of 
cases  where  this  has  happened  is  in  some  twenty-fire  or  thirty  out 
of  the  whole  number  of  towns  in  the  state  that  have  been  invaded. 
When  there  has  been  any  success  at  all  it  has  generally  been  early 
in  the  season,  and  over  small  patches  of  garden  or  cornfields. 
There  are  towns  where  farmers  hare  smudged,  roped,  discharged 
fire-arms,  and  rattled  tin  pans,  until  straw  stacks  and  patience 
were  exhausted ;  and  all  to  no  avail.  Others  have  worked  hard 
8moking^and  roping  their  fields,  supposing  all  the  while  that  they 
were  accomplishing  something,  only  to  find  in  the  end  that  they 
were  worse  off  than  neighbors  who  had  done  nothing.  OHiers, 
who  hare  had  plenty  of  straw  at  hand,  have,  by  firing  it  at  jnst 
the  right  moment,  managed  to  save  a  field.  But  the  uselessness 
of  all  such  attempts  has  generally  been  too  apparent  to  encourage 
any  hope  of  even  a  chance  of  success. 

BURinNO   PRAIBIE8. 

The  amount  of  help  which  may  be  receired  from  burning  the 
grass  on  the  prairie  at  the  time  of  hatching,  seems  likely  to  be 
well  tested  next  year,  as  the  efforts  to  preserve  the  grass  have  so 
far  been  generally  successful.  The  exact  amount  of  help  that  can 
be  derived  from  a  general  bufning  must  vary  much,  with  differing 
circumstances,  from  one  year  to  another,  and  the  opinions  as  to 
its  value  differ  greatly.  To  those  who  believe  that  the  whole 
region  of  uncultivated  prairie  in  the  western  part  of  the  state  is 
extensively  dotted  with  eggs,  nothing  could  seem  more  important 
than  a  general  preservation  of  the  grass,  difficult  or  impossible  as 
this  may  be.  There  is  no  question  whatever  as  to  the  value  of 
preserving  it  in  all  cultivated  neighborhoods,  or  in  all  regions 
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that-  are  interspersed  with  farms.  And  yet  even  in  these  it  is 
difiScult  toselecta  time  for  burning  which  will  not  allow  the 
escape  of  some  portions  of  those  already  hatched  or  of  those  still 
anhatched.  But  even  if  the  help  falls  a  great  deal  short  of  general 
destruction  it  is  still  a  help;  even  if  no  insects  are  hatched  on 
the  prairie  they  often  hop  away  in  large  numbers  off  the  bare 
fields  into  the  prairie  grass,  and  may  be  destroyed  in  large  quan- 
tities. In  addition  to  this,  where  the  grass  is  burned  late  in  the 
spring  it  gives  place  to  a  growth  of  young  and  tender  grass  which 
often  serves  to  entice  the  locusts  away  from  the  crops.  In  Wa- 
tonwan county  last  year  only  about  one  half  of  the  grass  was 
saved  through  to  May  or  June,  in  Cottonwood  county  less  than 
one  half,  in  Redwood,  Murray  and  Lyon  counties,  hardly  any. 
Wherever  it  was  fairly  tried  in  Cottonwood  county,  those  who 
had  charge  of  attending  to  the  preservation  and  iiring  of  it  are 
strongly  convinced  that  efficient  service  was  rendered  by  it. 

PLOWING  ASD  HABROWIKQ. 
The  prevention  of  the  eggs  from  hatching  by  deep  plowing  or 
by  surface  harrowing  has  been  ui^ed  in  the  Report  of  the  Omaha 
Conference,  and  none  too  strongly.  While  there  is  much  differ- 
ence of  opinion  in  regard  to  deep  plowing,  there  is  strong  testi- 
mony to  show  that  where  the  eggs  are  turned  under  to  the  depth 
of  ten  inches  they  either  never  hatch  at  all,  or  come  forth  so  late 
as  to  be  incapable  of  harm,  appearing  sometimes  after  the  com 
has  reached  the  height  of  three  or  four  feet,  sometimes  as  lat«  as 
the  end  of  August.  But  if  there  is  any  point  in  the  whole  subject 
where  opinions  seem  to  be  unanimous,  it  is  in  regard  to  the  value 
of  harrowing  up  the  eggs  in  the  fall,  and  esposing  them  to  the 
influence  of  weather,  birds  and  other  enemies.  In  this  connection 
the  general  harrowing  of  new  breaking  and  plowing  of  roadsides 
that  have  been  done  by  many  farmers,  or  by  townships,  cannot  fail 
to  be  of  benefit.  That  this  work  should  commence  in  our  climate 
as  soon  in  the  fall  as  there  is  any  assurance  that  the  egg-deposit  is 
ended,  is  evident  from  the  consideration  that  the  longer  the  egg  is 
exposed  to  the  above  mentioned  influences  the  more  sure  its  de- 
struction is  likely  to  become,  and  from  the  fact  that  in  many 
places  the  ground  became  frozen  before  the  work  of  harrowing 
was  nearly  finished. 

THE   HEED   BOTH  OF  STATE   AND  OF  INDIVIDUAL  EXERTION. 

It  will  be  fortunate  if  science  and  national  discovery  shall  finally 
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be  able  to  dispel  for  us  some  of  the  uncertainties  which  beset 
the  locust  problem  in  general.  It  is  the  doubt  in  regard  to  the 
future  and  the  fear  that  each  year  may  prove  more  disastrous  than 
its  predecessor,  that  give  the  evil  more  than  its  real  magnitude  and 
paralyze  hands  that  are  not  otherwise  accustomed  to  refuse  labor. 
To  simplify  the  conditions  of  the  problem  as  far  as  possible,  to 
determine  how  far  the  goings  and  comings  of  a  fitful  insect  hurry- 
ing destructively  over  thousands  of  miles  of  grain  fields,  and 
sowing  everywhere  the  seeds  of  future  devastation,  may  be  fore- 
seen or  prevented,  is  an  object  worthy  of  the  highest  science  and 
the  most  liberal  enterprise.  But  the  help  that  can  come  from 
any  such  source  must  necessarily  be  long  in  action  and  slow  in 
results.  With  all  our  uncertainties,  we  have  one  certainty  before 
us  in  the  immediate  future;  it  is  that  of  a  great  and  wide  spread 
injury  which  only  prompt,  efficient,  concerted  and  continued 
effort  can  remedy.  We  cannot  offer  to  do  less  than  to  render  at 
once  by  ourselves  and  to  ourselves  a  portion  of  that  help  which 
we  ask  a  broader  knowledge  and  enlarged  means  to  render  unnec- 
essary in  the  future.  The  state  of  Minnesota  has  already  taken 
the  lead  in  the  proposal  of  a  conference  upon  the  locust  subject, 
which,  if  the  results  correspond  in  any  fair  measure  to  the  objects 
proposed,  will  end  in  more  definite  knowledge  and  more  efficient 
action  throughout  all  the  region  that  has  been  overrun  for  so  many 
years.  The  state  may  fitly  supplement  the  action  of  the  confer- 
ence by  determining  once  for  all  just  what  can  be  done  with  the 
evil  when  it  has  taken  root  here.  It  is  no  longer  a  question  that 
that  is  a  state  matter  which  concerns  more  or  less  intimately  forty- 
four  out  of  seventy-one  counties. 

But  the  matter  does  not  end  with  the  state.  After  all  that  can 
be  done  by  legislation,  success  depends  purely  upon  how  much 
each  man  is  willing  to  do  with  his  own  hands.  Without  united 
effort  to  meet  the  evil  wherever  it  occurs,  and  with  every  means 
or  instrument  that  lie  at  our  disposal,  without  a  determination  to 
plow  and  sow  and  defend,  each  and  every  man  on  his  own  domain, 
nothing  will  be  done  that  is  worth  legislating  about.  Ko  effort  is 
worth  securing  that  does  not  recognize  the  need  of  the  broadest 
possible  exertion,  or  offer  the  largest  possible  assurance  of  ultimate 
success.  * 


The  conference  at  Omaha,  while  recognizing  the  necessity  for 
united  action,  both  of  the  state  and  of  every  individual  through- 
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out  the  present  infeBted  regiooe,  resolved  "  That  it  will  be  wise 
and  politic  for  the  legislatures  of  each  of  the  states  and  territories 
most  deeply  interested  in  the  locust  question,  to  enact  a  state 
bounty  law,"  etc.  As  there  is  in  the  minds  of  many  a  grave 
donbt  as  to  the  expediency  of  offering  any  bounty  at  all  which 
shall  take  the  form  of  a  specified  amount  to  be  paid  per  bushel  for 
locnsts,  and  as  it  will  be  di£Scult  to  enact  any  Taw  which  shall 
be  equally  adapted  to  the  thickly  settled  comities  and  the  thinly 
settled  frontier,  I  have  included  in  circulars  to  the  different  towns 
the  question,  "If  a  bounty  were  offered  in  your  township,  next 
spring,  for  the  destruction  of  locusts,  could  it  be  made  to  any 
extent  snccfiBsfnl  in.  saving  crops*"  and  "  How  small  a  price  per 
boshel  would  accomplish  the  purpose  t"  The  farmers  ought  to 
know  at  least  as  well  as  any  one  the  capabilities  of  their  own 
coDunnnities,  and  it  is  some  proof  of  the  sincerity  with  which  they 
have  made  their  replies,  that  in  counties  where  the  locust  is  com- 
paratively unknown,  it  is  answered  that  they  are  unable  to  give 
an  opinion  ;  in  the  sparsely  settled  counties,  the  fear  is  often 
strongly  expressed  that  such  a  bounty  would  be  useless  for  the 
purpose  stated  ;  while  in  those  counties  where  the  locusts  have 
hatched  of  late  years  or  where  the  bounty  system  has  already  been 
applied,  it  is  consiclered  that  a  bounty  per  bushel  would  undoubt- 
.  edly  accomplish  the  object  named.  The  amount  is  generally  placed 
at  one  dollar  per  bushel,  seldom  more,  and  often  one-third  or  one- 
fourth  of  that  amount ;  and  while  one  dollar  per  bushel  might  be 
none  too  great  a  price  per  bushel  for  locusts  immediately  after 
hatching,  it  is  certain  that  in  a  very  few  days  a  much  smaller 
amount  would  more  than  equal  it. 

By  referring  to  the  experience  of  Mr.  Andrew  Webster,  already 
given,  it  will  be  seen  that  from  the  11th  of  June  to  the  first  of 
July,  even  ten  cents  per  bushel  would  have  been  a  paying  bounty, 
ifhen  added  to  the  crop  that  was  saved  by  the  exertions  made  in 
catching.  With  the  improved  machines  and  contrivances  for  cap- 
turing that  are  being  brought  forward  at  this  date  (Jan.  30,  1677) 
it  is  certain  that  the  state  need  not  oSer  a  larger  bounty,  at  the 
atmost,  than  ten  cents  per  bushel  after  the  tenth  of  June.  If  the 
locusts  exist  in  sufficient  numbers  to  do  great  injury  after  that 
date,  a  few  cents  per  bushel  added  by  counties,  or  by  towns,  to  the 
amount  given  above,  :ivill  make  a  bounty  that  will  amply  repay  la- 
bor, to  say  nothing  of  the  saving  in  crops.  It  would  be  also  an 
improvement,  both  in  convenience  and  exactness,  if  a  bounty  were 
offered  per  pound,  instead  of  per  bushel.  It  is  no  pleasant  matter 
to  measure  a  few  bushels  of  locusts  that  have  been  standing  for  a 
17 
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day  or  two  under  a  hot  June  sun,  and  the  hurry  of  an  unpleasuit 
task  may  be  a  cause  of  inaccuracy  in  measurement;  but  the  meas- 
ure in  pounds  of  almost  any  quantity  of  dead  locusts  can  be  ob- 
tained at  once,  with 'ease  and  accuracy. 

coNCLnsioir. 

In  conclusion  it  remains  to  thank  the  many  persons,  both  known 
and  unknown  to  me,  who  hare  so  kindly  replied  to  my  circulars 
and  letters  of  inquiry  during  the  season.  The  writers  are  so 
many  that  it  is  impossible  to  name  them,  but  they  hare  helped 
greatly  to  give  this  report  whatever  -value  it  may  have.  This 
value  must  necessarily  appear  different  to  different  readers  ;  many 
will  miss  what  they  expected  to  find,  or  find  what  may  appear  of 
comparative  little  value.  But  -I  have  endeavored  to  compile  from 
all  available  sources  what  might  be  of  benefit  to  our  citizens  and 
at  the  same  time  worthy  of  appearance  in  a  report  upon  the  Nat- 
ural History  of  the  State  ;  I  have  tried  to  show  not  only  the 
requirements  of  the  present  year  in  meeting  the  locust  evil  as  we 
find  it  upon  us  now,  but  also  the  connection  between  one  year 
and  another.  But  whatever  the  value  of  the  report  may  be,  the 
State  should  provide  fitting  means  for  the  continuance  of  similar 
(or  better)  efforts  during  the  year  1877.  Not  only  is  an  enterprise 
of  this  sort,  if  properly  conducted,  always  a  worthy  one  in  any 
State  which  labors  under  an  avil  of  such  magnitude,  but  the  help 
which  a  national  commission  may  derive  from  assistants  acting 
under  its  direction  in  every  one  of  the  States  now  infested  may 
be  of  great  value,  and  will  help  to  bring  completeness  to  a  task 
which  any  commission  will  find  too  widely  extended  to  reach  with 
personal  observation.  There  is  no  need  to  regret  the  trifling 
sums  which  have  so  far  been  expended  upon  "grasshopper  inves- 
tigations," nor  to  begrudge  the  few  hundred  dollars  that  will 
enable  ua  to  do  what  little  we  can  in  aid  of  that  scientific  inquiry 
for  which  we  now  ask  of  the  National  Government  competent 
maintenance  and  the  best  learning  that  America  can  supply. 
Bespectfully  submitted. 

Allbh  Whitmak. 
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VIII. 

THE  GEOLOGY  OF  HENNEPIN  COUNTY. 


SituatioH  and  Area. 


Hennepin  county  lies  west  of  the  Mississippi  river,  and  in  the 
angle  fonoed  by  ihe  Minnesota  and  the  Jtf  ississippi.  It  extends 
thirty  miles  north  and  sonth  and  about  the  same  distance  east  and 
west,  but  ita  form  is  more  that  of  a  square  with  rounded  comers. 
Its  &ggr^:ate  area  is  354,904.  96  acres,  as  follows,  by  towns.  This 
tabulated  statement  was  furnished  by  Mr.  F.  E.  Snow,  under  the 
direction  of  Sur.  Gen.  J.  H.  Baker,  St.  Paul. 
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I  SuTveting  SiatUtk4  of  AimiKpJn  OtmntD,  Minnetota. 


ToUl  sarreyed  areK..< 81T,9S8. 90 acres. 

The  following  i^  the  area  of  the  onBrnreyed  portion  of  the  Fort 
Celling  Reservation,  as  estimated  hy  Mr.  F.  E.  Snow: 

Tp.  37,  B&nge  28 780.00  urea. 

Tp.  ST,  B*Dge  24 t(UM  acres. 

Tp.  38,  Baoge  28 4,834.21  acres. 

Tp.  28,  Range  24 1,417.88  acres. 

Total 6,976  06  acns. 

Natural  Drainage. 

Nearly  three-fourthe  of  the  boundary  of  this  conoty  is  formed 
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by  riTers.  The  Missisaippi  is  along  the  northeast,  the  Mumeeota 
is  along  the  aoath  and  soatheaat,  and  Crow  nver  rans  along  the 
northwest.  It  has  numerous  lakes  of  clear  water,  and  small 
streams  that  Sow  from  the  central  or  southwestern  portions  out* 
ward,  in  nearly  all  directions,  but  no  large  streams  enter  the 
connty,  except  where  the  Mississippi  intersects  the  city  of  Minne- 
apolis. Lake  Minnetonka  is  a  large  and  irregular  expanse  of 
water,  in  the  southwestern  part  of  the  county,  with  high  shores 
and  knolls  of  drift  on  all  sides,  navigable  for  small  steamers  of 
which  there  are  already  five  on  the  lake.  The  frequency  of  lakes 
throughout  the  county  is  one  of  its  most  noticeable  features;  They 
are  generally  sarronnded  by  high  drift  hills,  and  have  deep  water, 
and  gravelly  shores.  Steamers  ply  on  the  Mississippi  above 
the  Falls  of  St.  Anthony,  and  also  below,  though  the  rapids  below 
the  Falls,  extending  about  a  mile,  and  the  rapids  at  Meeker 's  Island, 
about  three  miles  below  the  Falls,  prevent  the  general  navigation 
of  the  river  within  the  limits  of  the  county.  The  Minnesota 
river  is  also  navigable  throughout  its  extent  in  Hennepin  county. 
In  the  north  central  portion  of  the  county  are  several  exteiisive 
marshes,  about  the  headwaters  of  some  of  the  streams  running 
north,  and  extending  along  their  valleys. 

Tha  Surface  JWwrcs. 

The  most  of  the  county  has  an  undulating  or  rolling  drift  sur- 
face, and  a  nearly  level  general  contour.  The  Mississippi  river  has 
modified  the  drift  in  a  wide  belt  of  country  ^ong  both  sides,  bat 
especially  on  ttie  west  side,  within  Hennepin  county,  making  the 
sarfaee  nearly  fiat,  with  a  lighter,  or  more  sandy  soil.  This  belt 
of  flat  land,  on  the  west  side,  is  markedly  set  off  from  the  rolling 
portion  of  the  county  by  a  line  which  nearly  coincides,  through 
Dayton,  Champlin  and  Brooklyn,  with  the  supposed  boundary 
line  between  the  St.  Peter  sandstone  and  the  lower  magnesian 
formation.  In  the  northern  part  of  Crystal  Lake  this  line  changes 
its  direction,  and  approaches  rapidly  toward  the  river,  entering 
the  corporate  limits  of  the  city  of  Minneapolis  in  Sec.  16.  It 
then  strikes  nearly  south,  running  along  the  west  side  of  Lakes 
Calhoun  and  Harriet;  then  east  toward  the  river,  keeping  on  the 
east  of  Lakes  Amelia  and  Mother,  after  passing  which  it  strikes 
rapidly  toward  the  west  and  southwest  to  Sec.  33,  in  Richfield  town- 
ship, when  it  turns  nearly  south ;  and  in  Sec.  16,  Bloomington,  it 
coalesces  with  a  similar  line  which  follows  the  Minnesota  river. 
The  belt  of  land  thus  set  off,  is  generally  flat  and  often  sandy  or 
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gravelly  with  only  an  occasional  knoll  of  hardpan  drift.  At  some 
depth  below  the  surface  the  hardpan  drift  is  uniformly  met  with 
in  all  excavations.  This  fiat  tract  is,  in  its  widest  parts,  ^x 
miles  across  from  .east  to  west.  The  narrowest  point  is  in  N. 
Minneapolis  where  it  is  less  than  a  mile  acroes.  A  similar  flat 
belt  runs  along  the  east  side  of  the  river  in  Anoka  and  Ramsey 
counties.  This  land  is  at  the  present  time  4iever  reached  by  even 
the  highest  freshet  stage  of  the  river.  There  is  within  the  flat 
tract,  along  the  river,  a  flood-plain  level,  subject  to  annual  over- 
flow. If  ever  the  river  operated  over  this  belt  so  aa  to  afi'ect  its 
topography,  it  must  have  been  at  a  time  when  it  was  of  vastly 
greater  volume  than  at  present,  and  probably  during  the  period  of 
Tecession  of  the  ice  of  the  last  glacial  epoch,  and  while  the  mate' 
rial  of  the  drift  was  itself  being  deposited.  This  tract  is  underlain 
in  some  places  by  a  laminated  clay,  which,  when  burned  for  brick, 
makes  the  well-known  "Milwaukee  brick"  which  are  of  alight 
buff  or  cream  color. 

The  elevation  of  the  county  above  the  ocean  is,  perhaps  on  an 
average,  about  one  thousand  feet.  The  following  points  have 
been  determined. 

Elevations  in  Hennepin  County. 

Abova  Uii  Oe«ta. 

St.  Anthony  JuncUfii,  St.  P.  &  P.  H.  R S29    feet. 

MlBBlaalppl  (low  water)  at  Nicollet  Island '    791    tooL 

MlnneapollB  Junction,  St.  P.  4P.R.  K 821    (Bet. 

HlsBlHlppi(low  waterj.htJf  amlle  below  St.  ADtboaj  Falls . .  711 1  feet. 

8eirBLake(wftter),8t.P.  4P.  R.  E 8*2    ftet. 

Wayiata  Station,  St.  P.  &  P.  H.  H 922    feet 

Lak«  Mlnnetonka  (vrater) 918    fBet. 

Long  Lak«  Station,  St.  P.  &  P.  R.  R •  910   feek 

Anoka,  (opposite  Cbamplln,)  St.  P.  &  P.  B.  R S69    feet. 

Minneapolis  Depot,  H.  &  St.  P.  B.  B 816    feet. 

Uinnehaha  Creek,  (bottom,)  M.  &  St.  P.  R.  R 7Sa  feet. 

Ulnnebaba  Creek,  grade  of  M.  &  St.  P.  R.  R 806    feet. 

Ulnnehaha  StaUon,  M.  &  St.  P.  R.  B 80a    feet. 

FortSnelting  SUUon,  M.  &  St.  F.  R.  R 7121  feet. 

Bottom  of  Minnesota  river,  at  crossing  of  M.  t  St.  P.  B.  B-...  668    feet 

Bridge  at  croBslng  of  Ulnn.  B.  at  Ft.  SnelllDg,  M.  &  St.  P.  R.  R.  708A  f^et. 

Elevations  on  the  Minneapolis  d  St.  Louis  B.  B. 

FuRNisHBD  BT  Col.  J.  B.  Clouoh. 

(EMt  from  HInnMpoUa.]                                                         Above  Ui*  Ocno. 
CrOMlngof  Si.  P.  &  P.  B.  R.,  near  St.  Anthony  Jonctloa 6Se  feel. 
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or  crossing,*  (cot  of  J  faet.) 

ofcroaalng,  (iwck,)  RoblnaoD  L. 

908  feet. 
898  feet. 

of  croMlng,  water  sarrkce,  BeanettL-... 

ff  888  feet. 

of  croBHlDg,  clB7  ridge,  |cat£0  feet,) 

of  crossing,  track,  (cut  18  feet,] 

of  crosalDg,  track  at  Owasaa  L. 

B  888  ftiet. 
1  897  feet. 
?  888  feet. 

of  crossing,  water  surface  Owassa  L. . . . . 

878  fbet. 

"  no  bottora,"*)  trac* '■ 

878  feet. 

140  "  stations  "  east 
3S0  "stations"  east 
240  "  stations  "  east 
S40  '•  stations  "east 
a65  "  stations  "  east 
800  "stations"  east 
800  "stations"  east 
800  "stations"  east 
808  "staltoDs"  east' 
8E0  "  stations  "  east 

405  "  stations  "  east 

406  "  stations  "  east 
40G  "  stations  "  east 
410  "  stations  "  east 
Tamarack  Swamp,  (■ 


[Nnra.— This  swamp  seems  to  conatst  of  a  mass  of  floating 
peat,  grass-roota,  &c.,  ittpportlng  small  tamarack  trees. 
Three  piles  were  driven  (spliced),  each  60  feet  long,  making 
ISO  Ibet,  wlthoat  reacbing  eolld  IbDndation.  The  track  was 
then  supported  on  a  raft  oonslsting  of  logs,  slabs  and  brash 
thrown  on  the  snifoce,  and  remains  so  still.] 

4Sfi  "  stations  "  east  of  crossing,  track 

488  "  stations  "  east  of  crossing,  water,  (80  ft.  piles  drlTen) 

600  ■'alatlona"east  of  crossing,  track,  (gronnd  on  either  aide 
80-60  feet  higher) .' 

650  "siatlons"  east  of  crossing,  White  Bear  flats i^  9SS  feet. 

870  "stations  "east  of  crossing,  Jnnc.  of  L.  S.  &  M.  B.  R.. ..  I  '    917  feet. 

White  Bear  Lake,  (water,)  cannot  be  fhr  tram ^       918  feet. 

[NoTx.— The  depot  at  White  Bear  ma;  be  six  or  ten  feet  higher 
than  the  grade  at  this  Joaction.] 

(Sonlh  Itom  UlasMpolli.J 

HluDeapolis  ft  St.  Lonls  Depot,  Hlnneapolls,  cor.  2d  street  and 
4th  arenne .' 816  feet. 

Crossing  of  Hennepin  arenae,  Ibot  of  Bridge  street,  at  the  old 
BDspension  bridge 808  l^et. 

8t.  Paol&Paciflc  Depot,  Minneapolis 831  f«et. 

(The  line,  to  Cedar  Lake,  follows  the  valle;  of  Basset's  creek.] 

Cedar  Lake,  (track) : 8S5  feet. 

Cedar  Lake,  (water  en rfhce) 862  feet. 

Base  Lake,  (track) 876  feet. 

Bass  Lake,  (water  surface) 868  feet. 

Divide  between  Bass  Lake  and  Minnehaha  creek 90S  f^et. 

DMde  between  Bass  Lake  and  Minnehaha  creek,  (nat.  8Dr.}.->>*    920  feet. 

Harsh  at  Uinnebaha  creek,  (track) 88S  feet. 

Harsh  at  Mlnnebaba  (»eek,  (eurftice  of  marsb) 880  feet. 

*  Ona  "  alallon  "  vqamto  eaa  hondnd  IMt. 


by  Google 


136  OEOIAOIOAL  Aim  VATUBIL  HISTOBT 

CrosalDg  of  Htnnehalut  creek,  (track) wt  fbet. 

CroMlng  of  Minnehaha  cr«ek,  (water) 88S  feet. 

Divide  eaat  of  HopkloB  Station,  [cot  U  feet) 918  fbet 

Divide  between  Hopkins  StaUon  and  Bhady  Oak,  (cnt  18  (bet)...      901  fbet 

Sbadj  Oak  Lake,  (track) 900  ftet. 

Shady  Oak  lAke,  (water  surfkce) 898  ftet. 

[Fllea  were  here  driven  7B  fleet,  to  a  hard  bottom,  which  now 
■apport  the  trackt  water  >0  feet;  the  rest  mod,  "or something 
else."  Sonndlngs  at  first  Indicated  bnt  90  feet  of  water;  bnt  In 
suing,  the  bank  settled  at  least  *0  teet  farther;  after  two  months* 
woric  at  filling,  with  Itttle  visible  progress,  the  bnllders  had  to 
resort  to  pUe-drlving.] 

HsdLake,  (track) 898  feet. 

k^Dd  Lake,  (water) 890  fbet. 

tRoUing  SorflMM.] 
Slevatlon  between  Hod  Lake  and  Olen  Lake  maiah,  (cnt  8  feet).     918  fleet. , 

Olen  Lake  marBh,  (track) 898  ftaet. 

Glen  Lake,  (snrfb:e  of  marsh) S9S  fbet. 

[  At  Olen  Lake  marsh,  after  the  track  was  built  It  sank,  and 
was  entirely  lost,  a  lake  belngformed.  Then  piles  were  resorted 
to,  with  adepthof  SOftat,  fbradletanceof  260  feet] 

Divide  1,000  ftot  west  of  Qlen  Lake  mank,  (cntlSfeet) 908  feet. 

BolUng  descent  to— 

Island  Lake,  (track) 898  fiMt. 

lalaodLoke,  (water snrfbce) 881  fbeb 

Divide  1,000  feet  west  of  Island  Lake,  (track;  no  cnt) .;      90S  feet. 

[On  the  east  side  of  the  line  hills  rise  7S  or  100  feet  higher, 
the  road  running  through  a  gap ;  on  the  west  sUe  hills  rise  80 
or  40  feel.  At  1,600  feet  ftinhsr  south  the  road  passed  through 
a  ridge  of  gravel  and  red  clay  (mlxeil)  in  which  was. found  a 
piece  ot  native  copper  weighing  78  pounds.  This  was  a  cut  of 
aOfMt.] 

Pargatory  creek  crossing,  (track) 8U  feet. 

Purgatory  creek  crossing,  (ground) 818  (Iset. 

Purgatory  creek  crossing,  (bottom) 880  (bet. 

[Piles  were  driven  here  36  (bet  without  flodlng  a  hard  bottom.} 

Eden  Prairie  Station,  (8  fbet  cut) 87S  fbet. 

Divide  between  Eden  Prairie  Station  and  Lake  Bradford,  (cut  S  ft}      891  fbet. 

Lake  Bradford,  (track) 868  (bet. 

Lake  firadlbrd,  (water) 856  feet. 

Elevatlonatconnty  line,  (Hennepin  and  (Carver)  track) 865  fbet. 

Elevation  at  county  line,  Hennepin  and  Carver,  (Nat.  8nr(kce)>*      89S  Ibet. 

[At  l,000fbet  west  of  the  county  line  la  a  cnt  of  40  feet] 
Bavlne  3,000  feet  west  of  last  cut,  (track) 8H  feet. 
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[Timlle  woA  ia  bidll  hare  75  fMt  high,  and  t50  foot  long  | 
Btur  eU;  on  the  west  Bide  of  Uie  Tavlna  and  sud  on  the  eut 
side.  Bndden  chftDges  oceoi  In  the  drift  In  going  down  to  the 
Minnesota  valley.] 

Ooe  mile  nmher  on,  nrine.  (track) 791  feet. 

One  mile  farther  on,  rftTlne,  (bottom) 796  feet. 

Foot  of  tiie  Minnesota  river  blnfb,  near  Chuka • 743  fMt. 

[Then  comes  a  qnaklDg,  or  peaty,  manh  tor  8,000  ftet.  J 

CroHlngof  HaaUngs  and  Dakota  B.  B.,  Chaska TIB  feet. 

Carver  Station,  (IS  (Seet  Oil) 710  Aet. 

'HlDDesota  river  crosalDg,  (track) 71S  foet. 

Bottonof  UlonesotaHver,  (Carver) 478  feet. 

Waterln  Minnesota ilver,  (Carver) 6SB  tlset. 

SlOQX  City  JancUOD 78S  fbet. 

Deseription  of  the  towns  of  Hennepin  county. 

In  the  following  notes  on  the  vKrions  towns  of  the  county  the 
magnetic  variation  given  is  that  recorded  by  the  F.  S.  Siirveyors 
on  the  township  plats: 

TowOT  37  AND  28,  R.  23  W.  OF  4th  Pekt.  Msa.    (Fractional.)  E. 
parts  fl/RioSFiELD  and  Mikneapolts. 

These  embrace  the  blnffs  of  the  Mississippi  and  Minnesota 
rivers  sonth  of  Minneapolis,  and  a  narrow  strip  of  level  and  prai- 
rie land  along  the  west  side  of  those  rivers  above  the  point  of  their 
conflnence,  not  exceeding  two  miles  in  width. 

T.  29,  R.  28  W.  OF  4th  Psih.  Mas.    {Fractional.)  E.partof&x. 

AUTHOKT. 

This  is  a  belt  of  one  mile  wide  embracing  six  sections,  and  lies 
mostly  on  the  east  side  of  the  Missitsippi  river.  It  is  all  included 
within  the  prairie  land  that  characterizes  the  Mississippi  valley, 
except  about  a  mile  square  in  its  northern  portion,  which  is  roll- 
ing and  wooded. 

T.  27,  R.  24  W.  OF  4th  Pein.  Mbs.  {N.  of  the  Minnesota.)    E. 
part  of  BLOOHHraTON. 

By  &r  the  larger  portion  of  this  town  is  prairie,  lying  in  the 
northeastern  portion.    Along  the  soathem  side  the  blafFs  of  the 
18 
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Minnesota  riyer  are  rarely  rocky,  but  usually  tiiifed  and  frequently 
timbered.  The  bottom  lands  sometimes  embrace  large  water  areas, 
and  are  very  wide,  the  bluffs  running  from  one-balf  mile  to  a 
mile  from  the  river  channel.  The  timber  is  generally  li^t,  except 
a  small  area  in  the  northwest  comer  of  the  town.  The  town  has 
several  small  lakes  in  the  uplands. 

T.  28,  B.  24  W.  OP  4th  Prin.  Mbb.    Central  part  of  Rickfibld 
and  northern  part  of  Minneapolis. 

The  central  and  northern  portions  of  this  town  are  rolling,  and 
contain  nomerons  lakes,  such  as  Wood,  Grass,  Mother,  Amelia, 
Calhoun,  Harriet,  Diamond,  Pearl,  Bice,  Dnck  and  Mod.  This 
rolling  tract  is  crossed  by  Brown  Creek  (now  known  as  Minnehaha 
Creek).  Toward  the  northeast  and  southeast  are  patches  of  level 
prairie.  , 

T.  29  N.,  B.  24  W.  of  6th  Pbin.  Mbb.    E.  part  o/" Minneapolis. 

This  town  embraces  the  city  of  Minneapolis,  on  both  sides  of 
the  river,  and  the  Falls  of  St.  Anthony.  The  largest  part  of  the 
town  is  flat,  and  the  southeastern  portion  contains  prairie  belts, 
particularly  on  the  west  side  of  the  Mississippi  river,  within  the 
ancient  drift  bluffs'  of  the  river.  The  western  portions,  and  a 
small  area  in  sees.  1  and  12,  are  rolling  and  timbered,  with  lakes. 
There  are  also  small  areas  of  swamp,  the  largest  being  east  of  the 
Mississippi  river  in  sees.  12,  13  and  24.  Bassott's  Creek  breaks 
the  snrface  in  the  central  part  of  the  town  on  the  west  side  of  the 
river,  entering  the  Mississippi  about  a  mile  above  the  Falls.  Mag. 
var.  9°,  89'  to  11%  20". 

Towns  115  and  116  N.,  B.  21  W.  op  5th  Pein.  Meh.     (Fract.) 
W.paH  fi/^BLOOMiNOTOii,  and  S.  W.  part  of  Bichfibld. 

This  embraces  a  little  prairie  tract  in  the  sonthem  portion,  and 
several  lakes  in  the  northern,  but  it  is  mostly  undulating  and  tim- 
bered. The  Minnesota  bluffs  bound  it  on  the  south,  but  they  are 
not  rocky.  They  rise  about  150  feet  above  the  river.  In  the 
northern  portion  are  some  high  drift-knolls.  Anderson  lake  is 
the  principal  body  of  water.     Mag.  var.  10°  to  12°,  30'. 

Towns  117  and  118  N.,  B.  21  W.  6th  Prin.  Mee.    {Fractional.) 
Crystal  Lakb,  tcUh  parts  o/Minnbapolis  and  Bichfield. 

This  is  entirely  a  wooded  and  undulating  or  rolling  tract,  run- 
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ning  N.  and  S.,  about  2^  milee  wide,  and  east  to  tlie  Miseiseippi 
north,  of  MinneapoliB.  It  has  small  marshy  areas,  and  one  irreg- 
ular patch  of  prairie  northwest  of  Minueapolia  city.  Mag.  vart 
10°,  6'  to  11%  53". 

T.  119  N.,  R.  21  W.  5th  Pksjs.  Mbe.    Bbookltn. 

This  town  is  altogether  level,  except  in  the  southwest  comer, 
and  is  mainly  one  of  prairie.  The  scattered  timber  is  small. 
Palmer  Lake  is  in  Sec,  26,  and  through  it  runs  Shingle  creek,  which 
is  accompanied  by  aome  marsh.  The  Miaaiaaippi  river  forms  the 
eastern  boundary,  but  the  bluffs  are  low  and  consist  of  drift  only. 
A  belt  of  heavier  timber  skirts  the  river  in  the  northeastern 
portion  of  the  town.    Mag.  var.  10°  45'  to  12°  89". 

T.  120  N.,  R.  21  W.  5th  Psm.  Mbe.    E.paH  of  Chajjplin. 

There  is  a  small  area  lying  on  the-  Mississippi  river,  having  a 
variety  of  anrface,  flat  prurie,  timbered  bottom  land,  and  lightly 
timbered  upland. 

T.  116  N.,  R.  22  W.  5th  Pbin.  Mee.    Eden  Peaieib. 

While  this  town  is  mainly  rolling  or  hilly,  with  lakes  and  some 
marshes,  and  heavily  timbered,  it  took  its  name  from  a  flat  prairie 
which  lies  in  the  southern  portion,  bordering  on  the  Minnesota 
river,  including  the  bottom  land  and  a  belt  about  a  mile  wide  north 
of  the  bluffs.    Mag.  var.  10"  to  13°  ST. 

T.  117  N.,  R.  22  W.  6th  Prin.  Mek.    Minnbtonka, 

This  town  is  wholly  wooded  and  rolling,  aome  parts  being  hilly. 
It  also  has>small  areas  of  marsh,  intervening  between  the  drift 
hills,  and  occasional  lakes,  the  largest  body  of  water  being  a  part 
of  Minuetonka  Lake,  from  which  flows  Little  FaUs  creek,  (known 
now  as  Minnehaha  creek,)  and  crosses  the  center  of  the  town 
easterly.    Mag.  var.  10°  9"  to  14°  45. 

T.  118  N.,  R.  22  W.  5th  Prin.  Mbe.    Pltmocth. 

This  is  also  a  rolling  and  timbered  town,  with  sever^  lakes  and 
tamarack  swamps.  Medicine  Lake  in  the  S.  E.  comer  is  the  largest 
body  of  water.    Mag.  var.  11°  21"  to  14°  45. 
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T.  119  N.,  R.  32  W.  5th  Pbin.  Aeb.    Maplb  Geovb. 

The  town  is  entirely  tolling  and  wooded,  except  a  small  portion 
in  B^tions  1, 13  and  13,  which  is  an  extension  of  the  Brooklyn 
prairie.  It  is  crossed  by  a  small  creek  nmniug  N.  through  the 
center,  and  by  its  tributary  in  the  N.  W.  It  contains  eeToral  fine 
lakes.     Mag.  var.  9'  45'  to  13°  38*. 

T.  130  N.,  R.  22  W.  6th  Pmh.  Meb.    Datton,  and  W.  part  of 
Ghahflin. 

This  town  resembles  the  last,  but  borders  on  the  Mississippi 
river,  which  has  drift-banks  that  rise  about  100  f^t  abore  the 
river.  Crow  rirer  also  touches  it  on  the  north.  Mag.  rar.  9°  45 
to  12°. 

T.  117  N.,  R.  23  W.  5th  Pbin.  Meb.    Exoelsiob,  and  part  of 
MEDnTA,  and  part  of  MDnraiONEA. 

About  one-half  of  this  town  is  covered  with  water,  pertaining 
to  Lake  Minnetonka.  Tbe  rest  is  rolling  uid  heavily  timbered, 
with  occasional  marshes.     Mag.  var.  11°  15'  to  13°  13'. 

T.  118  N.,  R.  38  W.  5th  Pbik.  Mbb.    N.  part  o/'Mbmna. 

This  town  is  much  diversified  with  lakes,  marshes,  and  a  rolling 
surface.    It  is  entirely  wooded.    Mag.  var.  10°  20"  to  13°  13". 

T.  119  N.,  R.  38  W.  5th  Pbin.  Mbb.    Ooboobam. 

A  wooded,  rolling  town,  with  freqnent  small  marshes  and  two 
or  three  lakes.    Mag.  var.  10°  40'  to  11°  45'. 

T.  130  N.,  R.  28  W.  5th  Pbik.  Mbk.  (S.  if  Crow  Biver.)  Habsah. 

This  is  a  wooded,  rolling  town,  similar  to  the  last,  but  has 
Crow  river  along  its  northern  boiindaiy.  Mag.  var.  9°  13'  to 
11°  30". 

T.  117  N.,  R.  24  W.  5th  Pbin.  Mbb.    Minhbtbibta. 

This  is  a  rolling  timbered  town  embracing  a  part  of  Lake  Min- 
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neton^a,  and  sereral  smiJler  lakes,  as  well  as  nomerous  marshes. 
Mag.  Tar.  10°  iff  to  13°  IS*. 

T.  118  N.,  B.  21 W.  Sth  Pkht.  Mbb.    Indbpbi9)bkob. 

This  is  a  rolling  timbered  town,  dotted  with  small  marBhee  and 
lakes.     Mag.  Tar.  10"  6'  to  12°  SO". 

T.  119  N.,  E.  24  W.   5th  Pbdt.  Mbb.    (S.  <^  Crow  River.) 
Obbbnwood. 

Crow  river,  which  crosses  this  town,  separates  Greenwood  from 
Wright  connty.  It  is  in  every  respect  similar  to  those  already 
described.    Mag.  var.  10°  25'  to  10°  12". 

Soil  and  Timber. 

The  most  of  the  coanty  has  a  close,  clay  soil  of  a  grayish  color. 
This  is  particularly  the  case  in  the  heavOy  wooded  portion.  At 
least  three-quarters  of  the  coanty  are  embraced  under  this  descrip- 
tion. The  soil  of  the  eastern  quarter  of  the  county  is  more  sandy. 
The  change  from  clay  to  sand,  while  in  general  taking  place  along 
the  boundary  line  already  defined  under  the  head  Surface  Features, 
still  is  not  always  abrupt.  It  is  always  accompanied  by  a  change  of 
timber  species.  In  the  clay  land  are  found  sugar  maple,  elm,  bass, 
butternut,  and  a  variety  of  others,  while  in  the  sandy  or  loam  cov- 
ered portions  are  found  only  oaks  and  aspens  which  generally  are 
also  quite  small.  The  belt  containing  this  small,  sparse  timber  runs 
north  and  south  across  the  eastern  portion  of  the  connty  covering 
the  eastern  part  of  Maple  Orove,  the  eastern  part  of  Plymouth, 
the  western  part  of  Minneapolis  and  the  central  portions  of  Rich- 
field and  Bloomington,  with  isolated  areas  in  Minnetonka  and 
Eden  Prairie.  This  feature  in  the  forest  of  the  county  gradually 
dies  out  toward  the  east,  and  most  noticeably  after  passing  the 
boundary  between  the  rolling  surface  and  the  flat  land  along  the 
Mississippi  ;  the  country  becoming  nearly  a  eontinuons  and  open 
prairie.  Throughout  this  belt  of  sparse  and  small  timber  there 
are  occasional  large  bar  oaks  on  the  aplands,  and  also  occasionally 
gigantic  black  oaks,  with  charred  trunks,  in  clusters,  having  no 
other  company  tiian  an  undergrowth  of  oak  bushes.  There  are 
also,  in  tiie  bottom  land  along  some  of  the  ravines,  occasional 
treea  of  elm  or  bass.    The  eastern  boondaty  of  the  heavily  tim- 
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bered  rolling  area,  with  a  distinctively  clay  soil,  strikes  the  Missis- 
sippi river  about  three  miles  southeast  of  Dayton. 

The  follc^ing  species  of  trees  and  shrubs  are  known  to  grow  in 
the  county.  The  trees  are  named  in  the  estimated  order  of  abun- 
dance: 

American  Sim.    UlmaB  Amerlcanft,  L.    (PI.  Cloyt.)  WUld. 
Ba88.    TUU  AmeTloana,  L. 
Sagar  Maple.    Acer  BaccharlDnm.     Wang, 
Bed  Oak.    Qaercoe  rubra.    L.  (f) 
Batternnt.    Jaglans  clnerea.    L. 
Bur  Oak-    Qaercufi  macrocarpa.    Mehx. 
Bed  Elm.    Ulmns  fnlva.    JHcto. 
Soft  Haple.    Acer  mbram.    L. 
BlUemnt.    Carya  tmara-    Nutt. 
White  Ash.    FraxlDOB  Americana.    £. 
Black  Dak.    Qnercns  tioctorla.    BaH,    {9} 
Itonwood.    Ostrya  Tirglaioa.    Willd. 
Black  Aaii.    Frazlnns  aambaclfoliai    Xom. 
Wild  Flam.    Pinnna  Americana.    Marih. 

Jnne-berry.   Amelanchler  Canadensis.   Far.  Botry aplom.  Zbrr.  A  Or. 
American  Crab-Apple-     Pttos  coronarla.    L, 
Aepen.    PopnluB  tremoloides.    McAx. 
Tamarack.    Larix  Americana.    AflcAz. 
Bot  Alder.    Negnndoaceroldes.    MkiuA. 
Oreat-toothed  Poplar.    PopnlDs  gr&ndldentata.    JfleAx. 
Black  Chen7>    PrannB  flerottna.    Bhr. 
CoHODWOod.    Popnlne  monlllftra.    AU- 
Water  Beach-    Carptnns  Americana.    MUShx. 
WUlow.    {SaUt.) 

Hackberry.    Celtls  occldentalls.    L. 
White  BlTCb.  Betnla  alba.     Far.  popnllfolla.    SpatA.  {?) 
White  Oak.    Qnercos  alba.    L. 
Bed  Cedar.    Janlperad  Vlrglnlana.    L. 
White  Pine.    PlnoB  Strobofl-    L. 
A  fow  trees  of  white  ploe  occur  on  Minnehaha  creek,  and  at  Dajton. 

Shrubs  and  Woody  Vmes. 

Vliginla  Creeper.    Ampslopsls  qnlnqnefoUa.    MteKx. 

Bittersweet.    Celastnu  Bcandens.    L. 

Frost  Qrape.    Tttla  cordlfOlla.    JRcAx. 

Hazel.    Cor;lns  Americana.     Walt' 

Smooth  Snmac.    Bhns  glabra.    L. 

Wild  Bed  Cherrr-    Fraoas  PeniiBjlranlca.   L. 
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Wolf-benf.    SymphoricupDs  occldentallB.    B.  Br. 

Black-cap  Rupberry.    BubDioccldentslifl.     L. 

High  Blackberry.    Rnbos  Tlllosae.    AU. 

Bed  Bospberry.    BnbnB  strtgosoa.    JOcte. 

Cboke  Cberry.    Pmoas  Vlrglnlana.    L. 

Thoni.    Crabegoa  coccinea.    L. 

Ros«.    Rosa  laclda.    Ehr- 

Prickley  Ash.    ZaothoxylDm  Ainericatinm.    Mill. 

Stagboni  Somac.    Rhus  typhlna.    L- 

Wild  Rose.    Bosablanda.  -  Ait. 

BonDd-^eaTed  Cornel.    Comas  circlnata.    L'Mer. 

Common  Elder.     Sambucoa  CsDadeaals.     L. 

Hlgh-bnsh  Craobeny.    Tihamnm  Opnlos.    L. 

Black  CnrraDt.    Blbes  florldam.    L. 

AlteroatO'leaved  Cornel.    Cornni  alterolfblta-    £. 

Panlcled  Cornel.    Cornoa  panlcDlaU.    L'Ber. 

Red-osier  Dog:wood.    Corniis  Btolonifera.    Miehx. 

Speckled  Alder.    AIdqs  Incaoa.     Willd. 

Bheep-berry.     Vlbaniiiin  Lentago.    L. 

Elder.    Sambncns  pnbeas.    Miehx. 

Honeyanckle-    Loolcera  parvlQora.    Lam- 

Honeyaackle.    Lonlcera  clUats.    Muhl. 

Tellow  EoneySQckle.    Lonlcera  flava.     Stmt. 

KinnlkiDDick.    Cornas  serlcea.    L* 

Dwarf  Cornel.    Cornns  Canadenals.    L. 

FricUy  wild  Qooseberry.    Rlbes  Cynosbatl.     L. 

Smooth  wild  Ooosebeiry.    Blbes  rotnndllblliim.    Mlehx. 

NiDebark.    Splnea  opnllfoUa.    X- 

Meadowsweet-    Splraa  saliclfoUa.    L. 

TEH  OBOLOGIOAL  aTEUCTCBB. 

The  only  rocke  seen  in  Kctnal  outcrop  within  the  conn^  are 
those  belonging  to  the  Trenton  limestone,  and  the  9t.  Peter  sand* 
stone;  but  the  Sh&kopee  limestone  (of  the  Lower  Mognesitm  for* 
mation)  ia  seen  in  outcrop  at  Shakopee,  on  the  opposite  side  of 
the  Minnesota  river,  and  must  exist  in  the  immediate  bluffs  of  the 
Minnesota  river  in  the  southwestern  portion  of  the  county.  It  is 
very  likely  also  that  large  areas  of  the  Cretaceous  formation  exist 
within  the  county,  though  its  presence  is  only  known  by  the 
abondaoce  of  Cretaceous  debris  that  is  found  in  the  drift  through- 
oat  the  county.  The  geology  of  the  county  then  may  be  em- 
braced in  the  following  list  of  formations  : 

1.    The  Drift  and  the  loess  loam. 
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a.  The  Cretaceous. 

3.  The  Qreeu  Shales  and  Trenton  Limestone. 

4.  The  St.  Peter  Sandstone. 

5.  The  Shakopee  Limeetone  (of  the  Lower  Magnesion.) 

The  respective  areas  of  the  Trenton,  St,  Peter  and  Lower  Mag- 
nesion, are  represented  on  the  accompanying  colored  map  of  the 
connty,  so  far  as  those  areas  can  be  ascertained  or  estimated.  It 
mnst  be  borne  in  mind  that  there  are  no  ontcrops  of  rocb  in  the 
county  except  along  the  valley  of  the  Uississippi  river,  and  that 
hence  the  boundary  lines  as  laid  down  are  not  intended  to  express 
anything  more  than  an  approximation  to  their  actual  positions. 

'  The  Shakopee  Limestone. 

The  reader  is  referred  to  earlier  reports  for  the  details  of  lithol- 
ogj  and  special  characters  of  this  limestone.  It  is  sufScient  here 
to  say  that  it  is  named  from  the  city  of  Shakopee,  in  the  Minne- 
sota valley,  where  it  was  first  recognized  as  a  different  limestone 
from  that  along  the  blu&  of  the  Mississippi  river  below  Hastings; 
and  that  it  is  the  i]pperm«st  member  of  the  L(w,  Magnesion  series. 
It  lies  just  below  the  sandstqae  which  is  seen  at  the  Falls  of  St. 
Anthony,  and  is  hnown  as  the  "Easota  stone"  among  hnildeis 
when  wrought  at  Kasota,  a  few  miles  above  Shakopee,  in  the  Uin- 
nesota  valley.  It  ia  strictly  an  arenaceous  dolomite  t}f  a  buff  color 
varying  to  pinkish,  or  "fawn-colored,"  as  described  by  Feather. 
stonhangh.  Its  thickness  is  about  seventy  feet.  There  is  no 
known  outcrop  of  it  within  the  limits  of  Hennepin  county,  but  it 
certainly  underlies  a  belt  of  territory  running  northward  from 
Shakopee  and  Bloomington,  toward  Dayton,  through  the  central 
part  of  the  county.  Were  it  not  for  the  heavy  covering  of  drift, 
it  might  be  expected  in  outcrop  about  the  shores  of  Minnetonka 
Lake. 

The  St.  Peter  Sandstone— Its  Area. 

This  well  known  formation  is  seen  in  the  bluffs  of  the  Mi9siB- 
sippi  river  at  and  below  the  Falls  of  St.  Anthony  to  the  mouth  of 
the  Minnesota,  and  eziste  also  in  the  Minnesota  river  blu£b 
for  several  miles  above  Fort  Snelling ;  though,  lor  reasons 
which  pertain  to  the  history  of  the  Minnesota  river  and  its  age  as 
compared  with  that  of  the  Mississippi  in  this  vicinity,  it  is  bnt 
rarely  exposed  in  the  bluffs  of  that  river  above  Fort  Snelling. 
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The  slopes  from  the  upland  to  the  river  leyel,  along  the  Miuue- 
sota,  are  uniformly  smoothed  over  by  the  drift,  and  ore  turfed  or 
wooded  ;  but  the  descent  from  the  upland  to  the  river  along  the 
Mississippi,  above  Fort  Snelhng,  is  perpendicular  and  rocky,  the 
river  running  in  a  canon-like  gorge.  Ovring  to  a  dip  of  the  rocks 
toward  the  east,  the  St.  Peter  sandstone  is  brought  above  the  level 
of  the  Mississippi  at  points  above  the  Falls  of  St.  Anthony,  within 
the  immediate  river  valley.  On  the  east  side  of  the  river  it  out- 
crops along  Main  street,  an<^  is  struck  by  digging  wells  at  points 
farther  north  and  east.  It  underlies  a  belt  of  country  running 
north  and  south  across  the  county,  next  east  of  that  of  the  Shak- 
opee,  which  is  probably  about  six  miles  wide.  In  the  vicinity  of 
the  Falls  of  St.  Anthony  the  St.  Peter  is  also  caused  to  be  the 
surface  rock  by  the  cutting  through  of  the  over-lying  Lower 
Trenton  by  the  ancient  drain^e-courses  of  the  Mississippi,  or  of 
its  tributaries.  Thus  there  is  a  break  in  the  continuity  of  the 
Trenton  where  Bassett's  creek  enters  the  Mississippi,  above  the 
falls.  That  stream  runs  at  no  point  over  the  Trenton  limestone, 
but  over  the  St,  Peter  sandstone.  The  valley  in  which  it  lies  was 
cut  by  some  more  powerful  force  than  the  creek  itself,  and  perhaps 
by  the  Mississippi  river  before  the  last  drift  epoch.  At  that  time 
the  Mississippi  must  have  reached  the  Minnesota  valley  at  some 
point  above  Fort  Snelling,  without  running  over  the  Trenton 
limestone  at  aU,  and  hence  without  causing  any  falls.  The  width 
of  the  St.  Pet«r  area  in  the  immediate  river  valley,  above  the  falls, 
as  compared  with  that  in  the  same  valley  below  thefaUs,  considered 
in  connection  with  the  Bassett's-creek  St.  Peter  area,  clearly 
points  to  the  ancient  continuation  of  the  Mississippi  valley  south- 
ward by  the  way  of  Bassettfa  creek,  to  the  Minnesota,  instead  of 
by  way  of  Fort  Snelling,  There  is  another  break  in  the  over- 
lying Trenton  on  the  east  side  of  the  river,  leaving  the  St.  Peter 
as  the  surface  rock,  in  a  low  tract  of  land  in  the  First  Ward, 
northwest  from  the  Cemetery,  This  low  area  is  crossed  by  the 
Branch  Line  of  the  St.  Paul  &  Pacific  railroad  longitudinally. 
This  area  of  the  St.  Peter  becomes  quite  narrow  near  the  St. 
Anthony  Junction,  but  rapidlj  widens  out  toward  the  south  and 
east,  so  far  as  can  be  judged  from  the  topographical  features  and 
from  information  gathered  from  dug  wells.  Just  how  io.r  this  St. 
Peter  area  extends  south  under  the  extensive  peat  marsh  which 
covers  a  large  tract  in  that  direction,  it  is  impossible  to  say  ;  but 
the  Trenton  replaces  it,  at  the  surface,  within  a  mile,  since  it 
occupies  the  river  blnfb  uninterruptedly  from  Fort  Snelling  to  the 
19 
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Falls  of  St.  Anthony,  and  since  Tattle's  brook  passes  over  it  in 
joining  the  Mississippi  neat  the  Univenity. 

Its  lAtkelogietU  CharaeUr$. 

The  oatwAid,  and  also  the  chemical,  characters  of  this  sandstmie, 
in  Minnesota,  are,  so  far  as  seen,  remarkably  constant  and  simple. 
It  is  white,  "saccharoidal,"  friable,  non-fossiliferons,  (or  almost 
so,)  and  consists  almost  entirely  of  ^nre  qnartz  sand.  It  contains 
not  enough  lime  to  act  as  a  cement  and  hence  can  almost  ereiy- 
where  be  excavated  even  with  the  fingers.  On  exposed  snr&ces, 
as  along  the  bloffs  of  the  Mississippi,  where  dripping  water  passes 
orer  it,  the  grains  bec<mie  more  firmly  cemented  together  by  de- 
position of  carbonate  of  lime  and  iron  oxide,  and  its  delicate  white- 
ness is  lost.  Indeed,  wherever  water  in  the  smallest  quantity  is 
allowed  to  trickle  throogh  it,  a  deposit  of  iron  oxide  is  inrariably 
seen,  since  rarely,  if  erer,  is  any  sor&ce  water  found  entirely  free 
{nnn  that  impurity. 

The  AicknesB  of  the  St.  Peter  at  the  Falls  of  St.  Anthony  is 
164  feet  as  developed  by  a  drilled  well  sunk  at  £.  Minneapolis  in 
1874-5;  bat  that  is  considerably  more  than  it  is  accredited  with  at 
points  further  south.  At  Chatfield,  in  Fillmore  county,  it  is  1S3 
feet  in  thickness,  and  in  the  3.  W.  part  of  Houston  county  it  is 
but  75-80. 

The  St.  Peter,  operating  in  conjunction  with  the  overlying 
Trenton  limestone,  is  the  immediate  cause  of  a  great  many  water- 
falls. The  Falls  of  St.  Anthony  are  caused  by  the  passage  of  the 
Mississippi  from  the  linwstone  on  to  the  sandstone.  The  latter, 
worn  away  at  the  foot  of  the  tall  by  (he  retro-action  of  the  water, 
leaves  the  limestone  projecting  to  fall  down  in  heavy  blocks  as 
fast  as  it  becomes  too  feeble  to  support  forUier  its  own  weight. 
This  protecting  cap  of  limestone  extends  but  a  few  rods  above  the 
present  brink  of  the  falls;  and  had  it  not  been  that  vigorous  mess- 
ores  were  taken  a  few  years  since  for  its  protection,  it  is  very 
probable  that  ere  this  the  falls  themselves  would  have  disappeared, 
or  changed  to  a  foaming  rapid,  thus  destroying,  or  greatly  damag- 
ing, one  of  the  most  important  wster-poweis  of  the  world.  The 
first  alarm  was  occasioned  by  the  effect  of  the  water  of  the  river 
in  rnnning  through  an  artificial  tunnel  in  the  underlying  St.  Peter 
sandstone,  and  the  collapsing  of  large  areas  of  the  limestone. 
The  water  was  immediately  excluded  from  the  tunnel,  the  sand- 
stone behind  the  waterfall  was  protected  from  the  retro-action  of 
the  water,  and  a  wall  or  dike  of  concrete  or  b^on  was  constructed 
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under  the  river  in  the  sandrock,  and  beloir  the  limerocb,  crossing 
the  MisaisBippi  &  short  distance  abore  the  brink  of  the  f^ls.  This 
wall  of  concrete  has  a  width  of  four  feet  and  extends  downward 
from  the  limerock  to  below  the  bottom  of  the  river,  below  the  falls. 
The  chief  object  of  this  dike  is  to  cut  off  all  streains  of  water 
from  running  in  the  St.  Peter  and  so  perforating  it  and  eroding  it 
as  to  cause  the  downfall  of  the  limerock.  A.  nmnber  of  such 
streams,  some  of  considerable  size,  were  found  to  be  passing 
through  the  sondrock,  having  entered  it  from  the  river  at  points 
above  the  limit  of  the  limerock.  Being  under  considerable  hydro- 
static pressure  their  force  of  erosion  on  the  sandrock  was  greater 
than  ordinary  surface  streams  of  the  same  size.  One  auch  stream, 
or  sheet,  of  water  was  struck  by  Mr,  Franklin  Cook,  in  sinking  a 
drilled, well  into  the  sandrock  at  a  point  within  the  gorge  some 
distance  below  the  falls,  when  the  water  rose  at  once  above  the 
surface  and  has  continued  to  flow  ever  since. 

No  fossils  have  been  taken  from  this  sandstone  in  Hennepin 
county  ;  indeed,  the  only  trace  of  organic  structure  known  to 
have  been  found  in  it,  in  the  entire  northwest,  consists  of  a  species 
of  Unguium,  obtained  in  Fillmore  county,  and  described  in  the 
report  on  that  county,  in  1876. 

Tks  Trenton  Limestone. 

This  formation,  as  it  occurs  in  Minnesota,  comprises  three  main 
parts.  '  The  lowest,  only,  can  be  seen  generally  in  Hennepin 
county,  though  that  next  above  exists  also,  and  is  struck  in  wells 
at  some  distance  back  from  the  river.    Those  parts  are — 

Tbe  Upper  Trenton.  , 

The  Green  Bhsles. 
Tlie  Lower  Trenton. 

The  Green  Shales  are  often  called  aoapstone,  but  they  do  not  con  - 
tain  the  mineral  constituents  of  soapstone,  and  should  not  have 
that  name.  They  are  about  20  feet  in  thickness,  but  being  rather 
soft  and  easily  covered  up,  they  are  hid  by  the  overlying  drift  or 
loam  at  nearly  all  points  along  the  river  blufis.  Within  the  shales 
are  often  thin  lenticular  layers  of  very  fossiliferous  crystalline 
limestone,  the  upper  and  lower  surfaces  of  which  ore  literally 
covered  with  fossils  in  a  fine  state  of  presirvation,  but  firmly 
hound  to  the  limestone  layers.  There  are  also  fossils  distributed 
through  the  shales  themselves,  which,  on  the  weathering  of  the 
shales,  wosh  out  in  perfect  preservation.    Orthta  Lynx,  Bhyn- 
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choneUa  capax  and  Chaetetes  Lycoperdon,  are  the  most  commoQ  in 
Buch  conditions  i  but  on  the  slabs  of  limeatone  that  weather  out 
of  the  shales  are  often  a  great  many  minute  fosail  forms  of  encrust> 
ing  corals,  as  well  as  otiier  species  of  brachiopods.  The  Green 
Shales  may  be  seen  at  Finn's  Glen,  about  three  miles  below  the 
Falls  of  St.  Anthony,  on  the  east  side  of  the  river,  where  a  little 
stream  enters  the  Mississippi. 

The  Lower  Trenton  is  tpyically  that  which  occurs  at  the  Falls  of 
St.  Anthony,  and  thence  in  the  bluffs  of  the  Mississippi  to  St. 
Paul.  It  has  generally  the  following  alternation  of  parts  in 
descending  order  -. 

1.  Impure  ItmestODo 9-lSAet. 

2.  Cklc»i«oiis  Bb&le 4-  <ftet. 

S.    ArgUltceoDB  UmulODe 18  feet. 

The  above  are  the  main  distinctions  as  seen  in  Hennepin  county. 
The  characters  of  No.  1  are  not  always  uniformly  distributed 
through  the  whole  thickness  designated,  but  they  are  apt  to  fade 
out  downward  being  replaced  by  some  of  the  characters  of  No.  2  ; 
which  also  exhibits  a  tendency  to  pass  gradually  into  the  rock  of 
No.  3.  On  the  other  hand,  there  is  very  generally  a  thin  stratum 
of  shale  exactly  like  the  most  of  No.  2,  under  the  limeiock,  and 
lying  on  the  St.  Peter  sandstone. 

The  following  more  special  section  will  show  the  alternations 
referred  to,  as  they  appear  at  the  quarry  of  E.  Maiony,  on  the 
east  side  of  the  river,  below  the  University,  at  Minneapolis  -. 

Section  of  the  Trenton  belotc  the  University. 

So.  ].— Inpare  llmeBtooe,  cryBt«llliie,  roagh  to  tbe  touch,  hard,  bnt 
spUltlDg  to  thin  lenticular  chips  under  the  weather.  This  is  of 
&  bine  color  wilbln,  bat  on  exposed  sarraces  becomes  a  dirty 
baff.  The  grain  ia  dose,  except  for  tbe  cavities  resaltlng  from 
absorbed  foaalls.  The  fragments  Into  whtcb  tbe  stone  weathers 
oat  are  brittle  and  somewhat  sonorous.  It  Is  verj  foaalllfbrona 
especiallr  with  Stropkomtna  dtltoldea.  It  also  has  fTeqaently, 
associated  with  this,  Strophomtna,  a  species  of  OrCAii,  wbtch  la 
perhaps  eatCalit,  species  of  MureAUonta,  Leperiitta,  Edmondia, 
and  occasionally  of  MapKtu.  Thlckoess  aox  fblly  exposed ;  seen 
abont t. 8  ft. 

No.  2.— Similar  to  the  last,  but  gradually  becoming  more  frapnre  with 
sbale,  tbe  fbsslls  being  gathered  more  Into  sheets  or  layers, 
making  mere  calcareons  belts •.--     SIX. 
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No.  3.— OrecD  shale,  'caloareooa,  weathering  bine,  with  bnt  flaw  ftMSllB. 
OcFMlonolly  la  found  a  large  specimen  of  Endoctra*  ntagntven- 
trum,  H.,  in  this  shale,  the  tona  only  being  preserved,  anr- 
Tonndedbya  thin  black  fllm  of  bltnminoQs  matter 4 ft. Bin. 

No.  <.— Tlie  last  passes  gradnall]'  Into  a  calcar«otis  shale  resambllag 
the  well-known  bnlldlDg  rock  of  this  placn.  In  which  still  there 
are  ftw  dlstlngiUsbable  foesUs.  This  stone  ts  sometimes  oaed 
Tor  Tongb  walls,  or  in  protected  poeltloits.  It  is  markedly  set 
off  from  the  rack  below  by  a  prajectlng  sboolder  formed  by  the 
npper  portion  of  No.  5 3  ft  4  Id. 

Ho.  S.— The  bnlldlng  stone  of  this  place,  and  St.  Fan].  This  stone  is 
rather  too  arglllaceoos  to  be  a  reliable  bnilding  material,  yet  U 
eztenslrely  nsed.  The  shale  Is  Intimately  disseminated  through 
the  calcareous  layers,  wlthoat  showing  regnlar  lamination,  yet 
caoses  a  mottled  or  blotched  polor  over  the  snrlhces  when  cut 
or  broken.  The  daiker  spots  are  shaly ;  the  lighter  ones  are  more 
purely  calcareoos.  The  color  of  the  whole  is  bine,  which  makes 
It  have  the  appearance  of  strength  and  darablllty  when  placed 
in  a  atnctnre.  The  Ibseil  remains  in  this  member  are  apt  to 
be  comminnted,  so  as  to  be  wholly  nndlstlngntshable,  yet  some- 
times large  specimens  of  Endoctnu  magnlvtntrum,  H.,  are  fband 
In  the  layers.  Rarely  also,  on  separating  the  layers  In  quarry- 
ing, a  rock-surface  is  disclosed  that  la  eminently  foesilUbrons 
wltb  tonasof  Bhi/nehonMae^ax,  OitlUt,  and  other  brachiopods 
and  Incrustlng  corals.  This  ia  the  principal  and  most  ooDStant 
member  of  the  Z^oiMT  Trento*.    Thickness  about IB  ft. 

No.  S.— Blue  shale,  parting  concholdally  under  the  weather,  lying  on 

the  St.  Peter  sandstone.    Seen 3  ft. 

Total Mft. 

The  section  exposed  at  the  quarrieB  on  l^e  east  side  of  the  river, 
at  Minneapolis,  is  essentially  the  same  as  the  foregoing,  viz, : 

No.  1.-"  Gray  rock" 8  ft. 

No.  3.—"  Bon  stone,"  (shale) S  ft. 

No.  8.— "Bine  stone" U  A. 

Mo.  *.— Slaty  oUy V 3  ft. 

No.  S.— Vblta  sandrock  to  the  river. SB  ft. 

Ahoat  one  block  above  the  railroad  bridge  over  the  Mississippi, 
at  Minneapolis,  t^e  line  of  strike  of  the  limerock  from  the  north 
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runs  down  to  the  river,  but  probably  crosses  the  river  considerably 
further  down — but  a  short  distance  above  the  Falls.  On  both  aides 
of  the  river,  above  the  Falls,  the  strike  diverges  from  the  actual 
river  channel,  and  passes  inland,  nearly  parallel,  however,  with 
the  river,  and  extends  some  miles  northwest ;  but  below  the  Falls 
the  line  of  strike  is  very  near  the  river,  and  indeed  constitutes  the 
bluff  of  rock  which  encloses  the  gorge.  The  valley  occupied  by 
Bassett's  creek  is  wider  and  deeper  cut  in  the  rock  than  that  of  the 
Mississippi  below  the  Falls,  as  may  be  seen  more  clearly  by  con- 
salting  the  accompanying  map,  but  the  line  of  strike  of  the 
Umerock,  along  the  creek,  and  along  the  river  above  the  mouth  of 
the  creek,  is  covered  by  the  loam  deposit,  which  is  not  the  case 
below  the  Falls  to  Fort  Snelling.  Below  Fort  Snelling  the  Mis- 
sissippi blnfils  are  again  covered  and  masked  by  the  loam.  Above 
the  Falls  the  line  of  the  edge  of  the  limerock  {orms  a  terrace 
ascent  facing  the  river,  and  about  one-half  a  mile  from  it,  and  can 
be  traced  by  this  means  on  the  west  side  of  the  river  northward 
to  Shingle  creek,  where  it  bears  westwardly  away  from  the  river, 
along  the  south  aide  of  the  creek  and  becomes  lost  by  reason  of 
the  prevalence  of  the  drift ;  on  the  east  side,  at  about  the  same 
distance  from  the  river,  it  runs  northwardly  across  the  blocks  of 
the  Second  Ward  and  diagonally  northeastwardly  across  the  blocks 
of  the  First  Ward,  and  returns  upon  itself  toward  the  Junction  of 
the  St.  Paul  &  Pacific  R.  R.  Further  east  another  area  of  the 
Low.  Trenton  approaches  the  river,  and  its  line  of  strike  forms  a 
similar  terrace  which  extends  northward  to  the  line  of  Anoka 
coimty  and  beyond.  It  is  exposed  and  worked  in  one  or  two 
quarries  situated  exactly  on  the  Anoka  county  line,  northwest  of 
Sandy  Lake,  near  the  railroad.  It  is  evident  from  its  weathered 
condition  and  stained  color,  although  still  buried  under  the  loam, 
that  it  has  been  subjected,  at  this  point,  and  also  all  along  the 
terrace-like  ascent  that  it  forms,  on  either  side  of  the  river,  above 
the  falls,  to  the  action  of  water,  and  alternating  sub-ferial  agencies, 
for  a  long  period  of  time,  and  that  perhaps  it  was  the  water  of  the 
river,  in  times  prior  to  the  glacial  epoch  that  stained  and  shattered 
it.  Indeed  it  is  with  some  difficulty  recognizable,  as  the  same  rock 
that  forms  the  falls  at  St,  Anthony,  without  a  knowledge  of  ite 
stratigraphical  continuity  ;  this  is  especially  true  of  the  .quarries 
near  Sandy  Lake  on  the  east  side  of  the  river. 

There  is  a  gentle  dip  in  the  layers  of  Lower  Trenton  at  Minne- 
apolis toward  the  southeast.  At  the  lower,  or  iron,  bridge  it  is 
very  slight,  hardly  perceptible  ;  at  the  falls  it  is  about  an  inch  in 
one  hundred  feet ;  it  increases  soon  to  three  or  four  inches  in  one 
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hundred  feet,  and  at  Central  Avenue,  on  the  east  side  of  the  river, 
it  IB  about  five  feet  in  on&  hundred  feet.  This  dip  causes  the  rock 
to  rise  from  under  the  river  and  into  the  river  banks,  finally  run- 
ning in  the  country,  as  already  stated,  half  a  mile  or  more  &om 
the  river,  and  more  than  fifty  feet  above  it.  The  dip  of  five  feet 
in  one  hundred  at  Central  Avenue  is  a  little  away  from  the  river, 
so  that  sewera  will  not  empty  themselves  unless  they  are  run  at 
variance  with  the  dip.  It  does  not  continue  of  the  same  amount 
but  decrease  northwardly,  else  the  layers  could  not  lie  at  the  level 
they  occupy  where  quarried  at  points  in  the  north  part  of  the  city. 
This  change  may  be  gradual,  or  there  may  be  a  fault,  or  break,  at 
some  point  in  E.  Minneapolis,  north  of  Central  Avenue.  The  St. 
Peter  sandrock  is  exposed,  above  the  level  of  the  river,  above  the 
falls,  near  the  upper  bridge,  in  E.  Minneapolis  ;  and  on  the  west 
side  of  the  river,  at  the  mill-pond  at  Shingle  creek,  two  miles  north 
of  the  limits  of  the  city. 

On  the  west  side  of  the  river  the  strike  of  the  limeroek,  above 
the  falls,  leaves  the  river-bank  about  halfway  between  the  railroad 
bridge  and  the  month  of  Bassett's  cre^,  sweeping  round  on  the 
south  side  of  the  creek  bo  as  not  to  cross  it,  nor  to  be  visible  in 
its  banks.  It  is  quarried  in  the  lumber  yard  opposite  Boom  Island, 
but  turns  from  their  rapidly  toward  the  west  and  south,  barely 
extending  north  of  Sixth  Avenue,  North.  It  re-crosses  the  rail- 
road between  Fourth  and  Fifth  streets,  and  follows  the  line  of  the 
road,  but  a  block  or  two  south  of  it,  to  the  crossing  of  Hawthorne 
Avenue  where  it  tumB  abruptly  ,to  the  eastward,  and  southward 
along  the  north  side  of  the  lake  in  the  Seventh  Ward ;  but  whether 
it  continues  in  the  same  direction  further  than  Nicollet  Avenue, 
or  bears  more  to  the  southward  is  unknown.  The  "hardpan" 
ridge  crossing  the  south  end  of  the  Seventh  Ward  indicates  the 
proximity  of  the  strike  of  the  Lower  Trenton  along  the  south  side 
of  the  same  lake,  which  would  require  an  ahmpt  change  of  direc- 
tion, again  to  the  westward,  or  the  existence  of  a  separate  area  of 
Trenton  rock  lying  toward  the  southwest.  On  the  north  side  of 
Bassett's  creek  is  another  Trenton  area,  the  eastern  edge  of  which 
enters  the  city  limits  from  the  north,  about  one  block  east  of 
Lyndale  Avenue  in  a  southwestward  course,  crosses  Lyndale 
Avenqe  between  Twenty-third  and  Twenty-fourth  Avenues  N., 
passes  through  blocks  5,  6,  7,  and  8  toward  the  south,  and  again 
across  Lyndale  Avenue  between  Sixteenth  and  Seventeenth  Av- 
enues N.  It  crosses  Plymouth  Avenue  two  blocks  east  of  Lyn- 
dale, and  on  reaching  the  valley  of  the  creek  it  turns  westward. 
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but  its  location  caanot  be  further  definitely  traced  owing  to 
the  prevalence  of  the  drift,  and  the  fact  that  the  surface  becomes 
one  of  a  generally  rolling  character.  It  is  tolerably  certain  that 
it  does  not  cross  the  valley  of  Bassett's  creek,  but  sweeps  round 
by  the  west  and  north  and  unites  with  itself  along  the  south 
side  of  Shingle  creek,  about  two  miles  north  of  the  city  limits. 

The  intimate  connection  which  the  features  and  position  of  the 
Lower  Trenton  areas  bear  to  the  Post-Tertiary,  about  the  Falls  of 
St.  Anthony,  has  led  to  a  more  careful  study  of  history  of  the 
drift,  and  some  further  alluaion  to  this  formation  will  be  found 
under  the  head  of  The  Drift. 

The  Cretaceous. 

Although  the  Cretaceous  tn  situ  has  not  been  seen  in  Hennepin 
county,  it  deserres  to  be  named  among  the  formations  of  the 
county  on  account  of  the  important  and  conspicuous  part  it  takes 
in  the  composition  of  the  drift,  and  the  strong  probability  that  it 
does  exist  in  horizont^  strata  below  the  drift  in  much  of  the 
western  portion  of  the  county.  There  is  no  portion  of  the 
county  in  which  pieces  of  lignite  from  the  Cretaceous  have  not  been 
discovered ;  and  throughout  the  rolling  area,  where  the  drift  is  a 
close  clay,  the  color  of  the  whole  mass  is  frequently  perceptibly 
tinged  with  green.  Not  infrequently  pieces  of  green  sh^e  a  foot 
or  more  in  diameter  are  met  with  along  the  cuts  by  the  roadside 
particularly  in  the  western  part  of  the  county^-disintegrated  and 
ready  to  separate  on  the  least  disturbance.  These  of  course  could 
not  have  been  far  transported  by  the  drift  forces.  The  drift  itself 
b  greatly  thickened  by  Cretaceous  debris,  and  is  conspicuously  free 
from  foreign  stones  and  boulders  of  a  more  enduring  nature.  No 
other  Cretaceous  debris  than  pieces  of  green  fissile  shale  and  of 
black  lignite  baa  been  recognized,  and  from  these  no  fossils  hare 
been  taken. 

Seventeen  years  ago  there  was  some  excitement  in  the  vicioity 
of  Dayton  over  a  reported  discovery  of  coal,  about  two  miles  west 
of  the  village,  in  Wright  county,  by  a  man  named  Charles  Wil- 
liams. Upon  visiting  the  place,  the  excavation  was  found  to  con- 
sist of  two  shafts  sunk  in  the  drift,  now  nearly  refilled.  About 
the  place  the  drift  thrown  out  shows  nothing  but  drift  clay  with 
pebbles  of  all  kinds  and  colors.  One  is  said  to  have  been  about 
eighty  feet  deep.  The  general  belief  now  is  that  all  the  coal  that 
was  found  was  brought  for  the  purpose  from   St.  Paul,  as  the 


by  Google 


SDBTB7  OF  lOiniBSOTA.  163 

owner,  after  Tainly  attempting  to  sell  his  land,  placed  a  heavy 
mortgage  on  it  aiid  abandoned  the  country,  allowing  the  sale  of 
the  land  for  the  mortgage.  There  is  certainly  now  no  evid^ce  of 
the  existence  of  coal,  or  lignite,  in  the  vicinity,  though  there  are 
traces  of  the  Cretaceous  in  the  drift  which  points  to  the  near 
proximity  of  its  layers.  There  is  also  a  reported  expoaare  of 
"slate"  in  a  ravine  a  mile  or  so  beyond,  but  it  could  not  be  found. 
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{Prom  the  Bulletin  of  the  JUinneeota  Aeadem]/  of  Ifattiral  Seiencu  for  1676.) 

BY  H.  B.  WINCHKLI.. 

The  accompanying  diagram  of  the 
strata  passed  through,  with  the  desig- 
nations of  the  strata,  was  famished  b; 
Col.  J.  B.  Cloug^,  City  Engineer,  in 
whose  charge  the  work  was  put  by  th^ 
City  Council  when  money  was  appro- 
priated to  aid  the  enterprise'.  This 
occurred  at  the  depth  of  about  1,000 
feet.  1 

No.  1.  This  sand  is  the  well-known 
loess  loam  of  the  Afissisaippi  blufis. 
Though  it  is  represented  here  as  hav- 
ing a  thickness  of  42  feet,  it  shows  less 
than  one-half  that  thickness  along  the 
river  bluff  opposite  the  site  of  the  well, 
less  than  15  rods  distant.  It  is  here 
underlain  by  a  heavy  deposit  of  boul- 
der-clay drift.  It  is  presumable  that 
this  boulder-clay,  which  is  itself  rather 
sandy,  was  penetrated  without  the 
knowledge  of  the  workmen,  since  it  is 
seen  to  extend  as  far  from  the  river  aa 
the  site  of  the  well  along  Central  Ave- 
nue and  on  other  streets,  and  is  struck 
uniformly  over  the  East  Division  of 
the  city  in  digging  wells  at  the  depth 
of  ten  to  twenty  feet. 

No.  3  is  the  Lower  Trenton  Lime- 
stone, embracing  some  layers  of  green 
shale,  and  is  that  which  causes,  in  con- 
junction with  the  St.  Peter  sandstone 
(No.  3,)  the  Falls  of  St.  Anthony. 

No.  S  is  known  as  the  St.  Peter 
Sandgtone.  Its  thicknes,  as  here  de- 
veloped, is  greater  than  observed  at 
any  other  point  in  Minnesota.  It  is 
generally  accredited  with  a  thickness 
of  about  125  fleet,  but  here  shows  161 
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feet.  It  is  a  parely  ivhite  sand  with  very  slight  cement  and  veiy 
little  Tariation  in  textnre  or  grain. 

No.  4  is  known  as  the  Skakopee  Limestone.  It  has  been  placed  as 
the  uppermost  member  of  the  great  Lower  Magnesian  Fonna- 
tion  of  Dr.  D,  D.  Owen,  but  perhaps  the  St.  Peter  should  be 
regarded  aa  the  uppermost  member  of  that  formation.  Its  color  here 
appears  to  be  nearly  the  some  as  seen  at  Kasota,  where  it  is  largely 
wrought  and  sold  under  the  name  of  Kasota  Stone.  Its  thickness, 
102,  feet,  is  greater  than  has  been  observed  |t  any  other  point 

No.  5  is  designated  a  gray  limestone,  with  a  thickness  of  16  feet. 
It  is  a  new  feature  in  the  lithology  of  the  Lower  Magnesian,  and 
may  belong  to  the  Shakopee. 

No.  6.  Below  the  gray  limestone  is  a  white  sandstone,  similar 
to  the  St.  Peter  above,  with  a  thickness  of  116  feet.  This  can  be 
identified  as  the  Jordan  Sandstone,  so  named  from  Jordan  village 
on  the  Minnesota  river,  above  Shakopee,  where  it  was  firat  recog- 
nized OS  a  distinct  portion  of  the  Lower  Magnesian. 

Xo.  7,  which  is  here  denominated  a  Mue  shale  having  a  thick* 
ness  of  128  feet,  has  not  before  been  recognized  as  a  distinct 
portion  of  the  Lower  Magnesian.  It  occupies  the  place,  in  order 
of  stratification,  of  the  St.  Lawrence  Limestone,  but  is  not  so 
thick. 

No.  8  is  likewise  an  unknown  stratum.. 

No.  9,  in  like  manner,  has  never  before  been  discovered.  It  is 
highly  probable  that,  taken  together,  Nos.  7,  8,  9  and  10  are  the- 
actual  equivalents  of  the  St.  Lawrence  Limestone  in  point  of  strati- 
fication, modified  in  character  and  increased  in  thickness  by  prox- 
imity to  the  ancient  Laurentian  belt  that  lies  but  few  miles  further 
north.  This  woul4  indicate  the  early  origin  of  the  Minnesota 
spur  of  the  old  Laurentian  belt  or  nucleus  of  North  America^ 
as  a  shore  line  along  which  shale  and  sand  were  accumulated  at 
the  same  time  that  limestone  was  being  formed  at  points  more 
remote  in  deeper  water. 

No.  10  pertains  to  the  same  horizon,  and  bears  a  stronger  resem- 
bluice  to  the  St.  Lawrence. 

Nos.  11,  12  and  18  represent  the  St.  Croix  Sandstone,  bat  it  is 
of  less  thickness  than  where  seen  in  the  Mississippi  bluffs. 

No.  14  may  represent  the  "  Lingula  fl^;s,"  or  the  upper  portion 
of  the  Potsdam  Sandstone. 

No.  15  was  rather  clayey  to  be  designated,  unqualifiedly,  a  sant^ 
stone.  It  is  undoubtedly  the  upper  portion  of  the  great  series  of 
marls  and  sands  that  characterize  this  horizon  in  Minnesota,  as 
made  known  by  Dr.  Owen,  and  by  him  and  others  referred  to  the 
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age  of  t^e  Lower  Potsdam  Sandsione  of  \ew  York.  It  seeniB  to 
be  the  same  fonnatiou  in  which  the  ealt  well,  drilled  at  Belle 
Plaine,  stopped  at  the  depth  of  710  feet,  though  much  less  com- 
pact than  where  it  is  exposed  at  the  surface  in  southwestern 
Minnesota.  It  is  the  same  formation  as  the  rock  that  embraces 
the  well-known  "pipeatone  "  or  Catlinite  of  Minnesota. 

The  UifiVBEeiTT  os  Mins£bota, 

Minneapolis,  May  25,  1876. 

The  Drift.  . 

In  Hennepin  county  this  deposit  appears  under  still  other  features 
than  those  reported  from  more  southern  counties,  and  consid- 
erable light  is  thrown  on  the  history  of  that  interesting  epoch  of 
geolc^caJ  history.  Three  important  &cts  respecting  it  can  now 
,  be  considered  pretty  clearly  established. 

1st.  There  are  two  distinct  glacial  or  hardpan  deposits  in  Hen- 
nepin county. 

2d.  The  limit  of  the  ice  and  moving  drift  of  the  latter  was, 
toward  the  east,  not  far  &om  the  present  line  of  the  Mississippi, 
between  Minneapolis  and  Fort  Snelling,  passing  between  Minne- 
apolis and  St.  Paul. 

3d.  The  Falls  of  St.  Anthony  have  receded,  since  the  last 
glacial  epoch,  or  since  the  retirement  of  the  lake-like  expanse  of 
water  that  filled  tiie  Mississippi  valley,  reducing  the  river  more 
nearly  to  its  present  size,  only  tram  the  mouth  of  the  Minnesota, 
at  Fort  Snelling,  a  distance  of  about  nine  miles. 

The  facts  on  which  these  conclusions  are  based  may  be  grouped 
under  three  heads,  as  follows : 

lat.  Detailed  obaeroationa  on  the  composition  of  the  drift, 
ind.  The  geographical  distribution  of  the  different  parts. 
Srd.     The  gorge  b^ow  the  falls. 

1.  D^ailed  observations  on  the  composition  of  the  drift  in  tk« 
vicinity  of  the  FaUs  of  St.  Anthony. 

Section  1.    At  the  FaUs  of  St.  Anthony,  near  the  river. 

The  drift-bank  has  been  considerably  excavated  near  McAlester 
College  on  the  east  side  of  the  river  for  use  in  the  repairs  on  the 
FaUs  by  the  United  States  Engineers.    As  the  point  of  excavation 
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changes,  tlius  successively  revealing  tlifferent  parts  of  the  bank, 
the  nature  of  the  whole  may  be  ascertained.  A  common  general 
section  is  as  follows: 

No.  1.   Loun 8  ft.  to  eft. 

So.  3.    stones  ftnd  boulders,  ronnded,  eomettmes  with  ft 

considerable  thIckDeas  of  sand 5  ft.  to  15  ft. 

No.  8.    Bed  bardpan  clay,  with  atones  and  boatders,  lying 

on  the  rock 10  ft.  to  20  ft. 

In  a  few  places  along  this  excavation  the  color  of  Ko.  3,  ia  not 
so  distinctly  red  or  copper-colored.  It  seems  to  be  lighter,  as  if  it 
had  beeli  mingled  with  hardpan  of  a  later  date  which  in  much  of 
the  county  is  seen  to  overlie  the  red  hardpan.  This  shading  of 
color  pertains  only  to  the  upper  portion  of  the  deposit.  There 
are  also  places  along  the  same  bank  where  the  light-colored  or  gray 
hardpan  was  deposited  in  considerable  quantities,  and  still  re- 
mains, and  B3  the  bank  recedes  a  little  from  the  river  this  light- 
colored  hardpan  occupies  the  inner  and  lower  portion  of  the  main 
slope  in  such  a  way  as  to  hide  the  red  entirely,  and  give  a  false 
impression  of  its  having  replaced  it.  In  other  places  it  is  seen  to 
lie  directly  on  the  red. 

By  further  and  more  detailed  examination  of  the  same  bank  the, 
foregoing  No.  2  is  seen  to  become  separated  into  two  or  three 
pretty  constant  parte.  It  is  sometimes  clayey,  and  of  a  gray 
color.  It  ia  sometimes  entirely  made  up  of  gravel  and  sand  with 
belts  of  boulders,  the  ^ternation  of  parts  being  in  general  expres- 
sed by  the  following : 

Section  2.     Detailed  Section  at  the  FaUs  of  St.  Anthony,  near  the 


1.  Loam Sto   6  feet. 

f  2  (a).    The  gray  saQd  and  gravel 0  to  10  feet. 

2.  Jsfb).    The  gray  stones  and  bonlders 1  to  10  fbet. 

i  a.    The  gray  hardpan • Oto   9teet 

,  8  (a).    The  red  sand  and  gravel Oto  lOfMt. 

3.  j8(b).    The  red  Stones  and  boulders 1  to    9  feat. 

'  8.    The  red  hardpan tOto  9S  fMt. 

There  are  three  main  parts  or  members.  No.  1  is  never  want- 
ing. No.  2  is  always  seen  as  far  as  this  excavation  ia  concerned, 
but  its  subordinate  parts  are  not  always  all  present.  Very  often 
2  (a)  and  2  (b)  are  the  only  portions  seen;  and  in  other  places  2 
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(a)  is  wanting,  the  only  thing  that  separates  No.  1  from.  No.  3 
being  Ho.  2  (b).  Of  No.  3,  the  red  sand  and  gravel  may  be  absent, 
bat  in  no  case  has  the  line  of  red  atonea  and  boulders  been  found 
wanting.  The  red  hardpan,  No.  3,  ia  the  moat  conspicnoos  por- 
tion of  the  whole,  and  u  aJways  present,  riaing  sometimes  by  alter, 
nations  with  No.  2,  (gray  hardpan  to  near  the  top  of  the  blnff.) 
There  ia  in  that  case  always  a  loam  (No.  1)  orerly ing,  and  a  simi- 
lar mixture  of  red  stones  and  boulders  with  gray,  immediately 
overlying  the  red  hardpan.  The  gray  haidpan  at  this  point  is 
quite  unimportant  as  a  member  of  the  bank,  but  it  is  found  to 
embrace  very  large  boulders,  not  only  of  granite,  but  also  of  the 
Lower  Trenton  formation.  Its  color  is  veiy  marked  in  contrast 
with  the  red  hardpan.  The  stones  in  it  hare  the  appearance  of 
glaciation.  The  red  kardpan  at  this  place  ha»  not  been  seen  to  em- 
brace a  piece  of  the  Lower  Trenton.  Its  boulders  axe  usually  smalt, 
rarely  exceeding  ten  inches  in  diameter,  while  the  bulk  c^  it  haa 
-only  stones,  less  than  four  inches  in  diameter,  and  of  a  red  color 
and quartzitic  composition.  "Greenstone"  as  a  boulder  is  also 
common  in  the  red  hardpan.  The  iron  in  it,  which  cauaes  the 
-color,  is  peroxide,  noa-hydrated.  The  iron  in  the  gray  hardpan  is 
kydrated. 

The  drift  surface  on  the  bluffi  along  the  northeast  side  of  the  river, 
at  Minneapolis,  shows  no  gray  hardpan.  The  bluffs  rise  about  one 
hundred  feet,  average,  higher  than  the  top  of  the  foregoing  section 
and  consist,  so  far  as  seen,  of  red  clay  and  gravel.  Toward  the 
southeast,  where  the  St.  Paul  and  Pacific  B.  B.  passes  out  of  the 
valley  of  the  Missisaippi,  the  characters  of  the  gray  and  red  sre 
mingled  at  first  in  an  overlying  stratum  of  gravel  and  sand,  but 
before  reaching  St  Paul  the  gray  has  entirely  disappeared  so  that 
in  the  bluffs  at  that  place  the  drift  is  all  red  clay,  or  sand,  gravel 
and  boulders  derived  from  red  clay,  the  whole  having  a  character- 
iatic  prevailing  red  color.  There  are  places  where  the  shales  of 
the  Trenton  have  stained  the  drift  clay  at  St.  Paul,  but  those  are 
low  in  the  valley  and  near  the  river.  The  country  generally  at 
St.  Paul  and  thence  to  Stillwater,  on  the  St.  Croix  river,  fifteen 
miles  east,  on  the  Wisconsin  boundary,  is  everywhere  covered 
only  with  the  red  drift.  This  statement  ia  made  without  regard 
to  the  loam  which  is  found  very  generally  over  this  portion  of  the 
state.  Within  the  valley  of  the  Mississippi  at  St.  Paul  the  upper 
portion  of  the  drift  is  affected  by  the  mingling  of  gray  and  red. 
The  following  observations,  made  in  St.  Paul,  belong  to  this  gen- 
eral class  of  fiwts. 
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Section  3.     On  Sihlcy  street,  in  St.  Paul. 

No.  1.    I.OUI1 a  feet. 

No.  2.    Stonu  and  grtTfll,  mpflUj  ItmeBtone,  ilso  bonld«n,  large 

Btonei,  sloping  to  tbe  SB.  and  B 13  foet. 

No.  8.    Sand  aod  gravel  In  beds  irregnlarlj  alternating  with  No.  9. 

Borne  beds  of  gravel  are  two  ftet  thick 10  fbet. 

No.  i.  Stones  and  gravel.  In  this  are  some  northern  bonlders 
and  limestone  places,  also  pieces  of  green  shale ;  the 
large  stones  sloping  E.  and  SB SO  Ibet. 

Ho.  S.    Bed  sand,  horlzontallj  and  somewhat'  ebllqaelr  stratUled, 

often  fine  and  clkTer 8  Aet. 

No.  6.    Bedhardpan,  seen .' U  foet. 

No.  6  above  is  often  of  the  color  of  common  red  brick,  and  is 
Tetj  hard  and  compact.  The  stones  in  it  are  apt  to  be  small. 
The  npper  portion  at  least  shows  in  some  instances  a  kind  of  lam- 
ination which  still  holds  stones  and  is  very  sandy.  In  other 
places  it  passes  into  No.  5  gradually.  But  there  is  a  rery  sodden 
and  marked  transition  from  No,  4  to  No.  6,  showing  plainly  a  dis- 
tinct deposit  and  a  different  origin.  The  iron  in  No.  4,  and  all  above 
is  hydcated,  giving  the  whole  a  yellowish-gray,  or  olive  cast,  but 
although  No.  5  consists  of  sand,  and  will  admit  water  as  freely  as 
No.  4,  it  has  only  the  red  color  of  non-hydrated  peroxide  of  iron. 
Hence  the  caase  given  for  the  color  of  the  iron  and  of  the  drift 
(and  generally  accepted)  as  in  Ohio,  in  contrasting  the  upper  and 
lower  portions,  is  not  applicable  here.  Nob.  2,  3  and  4  make  sub- 
stantially one  great  deposit,  and  may  come  &om  the  disintegration, 
under  glacial  water,  of  the  usual  clayey  drift-sheet  in  tbe  act  of 
deposition — as  the  whole  locality  is  in  a  low  spot  in  St.  Paul  where 
the  Trenton  is  broken  down  by  some  great  drain^e  force.  The 
boulders  and  stones  in  No.  6  are  generally  of  metamorphic  rock, 
there  being  but  very  rarely  a  piece  of  limestone.  What  pieces  there 
are  of  limestone  are  of  some  foreign  formation  not  evidently  of 
the  Lower  Trenton.  The  stones  in  No.  4  are  nine-tenths  of  them 
from  the  Lower  Trenton. 

Descending  from  Sibley  street  toward  Wacouta  street,  and  so 
toward  the  general  centre  of  the  tributary  valley  in  which  these 
excavations  are  made,  Noa.  2,  3  and  4  gradually  taper  out  and 
become  no  thicker  than  three  feet,  and  other  deposits  replace  them 
uncomformably  thus. 
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Section  i,  betu>em  Wacouta  and  SiHey  streets,  St.  Paul. 

No.  I.    Loud stoifBet- 

No.  S.    HonxonUIlr  stntUed  y«Uow  cUy,  ruylng  to  blue 

nMT  tbe  bottom,  with  no  fltonaa  nor  gTSTol 8  to  6  fe«t. 

No.  S.  Tbe  ■une  »  Noa.  S,  8  and  4  of  the  last  McHon,  dt> 
mlnlahlDg  In  thlcknus  ftom  25  lieet  to  %  feet  where 
it  niiii  onder  the  Above  No.  S,  towards  the  lower 
portion  of  the  valley 25  ft.  to  S  feet. 

No.  4.  Tbe  same  as  Ho.  5  of  the  last  section,  red  and 
clayey,  showing  obllqne  atraUflcatlon  along  the 
right  ot  the  cnt,  bnt  horlxontal  along  tbe  left ;  at 
tbe  extreme  rlgbt  hand  passing  downward  Into 
No.  6 — the  red  hardpau 10  feet. 

No.  6.    Stony,  red  hardpan,  seen 5  (tet. 

No.  2  becomes,  at  the  croesing  of  Wacouta  street,  about  16  feet 
tMck,  and  continues  horizontally  bedded,  bnt  with  a  gentle,  gen- 
eral slope  toward  the  N.  £.  or  toward  the  centre  of  the  valley.  Its 
lower  portion  also  chaises  to  a  quicksand.  The  gravel  and  sand 
of>  No.  3,  of  the  last  section,  lie  aometimea  on  No.  5  without  the 
intervention  of  No,  i.  The  limestone  masses,  as  well  as  the 
granite  boulders  in  No.  S  have  their  angles  rounded  and  decom- 
posed, some  masses  even  falling  to  pieces  in  the  process  of  digging, 
though  this  is  of  course  due  largely  to  the  quality  of  the  rock. 
They  are  all  water-worn  and  stained,  rather  than  glaciated.  The 
limestone  masses  are  generally  changed  in  color  through  and 
through,  as  if  having  been  water-soaked  in  contact  with  air,  or 
alternately  in  contact  with  air  and  water,  for  a  great  many  years. 
They  are  not  blue  and  fresh  as  water-soaked  specimens  are  from  a 
quarry,  nor  so  well  preserved  as  masses  seen  along  the  goige  below 
the  FeJIs  of  St.  Anthony.  There  are  spots  below  Wacouta  street 
where  this  member  (No.  3)  becomes  clayey,  making  a  gray  stony 
hardpan,  resembling  that  which  covers  the  western  part  of  Henue> 
pin  county,  but  still  very  gravelly  and  stony.  This  character 
does  not  rise  above  the  lowermost  two  feet,  so  far  as  seen  in  the 
excavations  on  Wacouta  and  Sibley  streets.  Below  Wacouta 
street  the  thick  clay  (No.  3  of  the  last  section)  is  seen  lying  beUtw 
a  layer  of  stones  and  gravel,  and  this  position  can  be  traced  in  the 
opposite  bank  to  some  distance  above  Wacouta  street,  the  clay 
gradually  becoming  thinner  till  it  allows  the  overlying  gravel  and 
stones  to  come  into  contact  with  those  of  No.  3,  the  only  remain- 
ing difference  between  the  upper  and  lower  parts  being  ttien  adif- 


by  Google 


SUBTET   OF  HIHNESOIA.  161 

ference  in  throw,  or  slope,  of  the  larger  stones,  as  noted  in  Section 
3.  It  is  snppoaed  to  be  the  equiyalent  of  the  brick -clay  at  Minne- 
apolis, at  Lake  Minnetonka  and  at  Carver,  though  it  does  not 
everywhere  make  brick  of  the  same  color.  It  lies  directly  on  the 
gravel  and  stones  of  No.  3,  with  a  sudden  transition,  indicating 
some  great  and  sudden  change  in  the  force  depositing  the  material, 
followed  again  by  a  revival  of  the  former  drainage  force,  giving 
origin  to  the  overlying  course  of  stones  and  gravel.  It  is  wholly 
embraced  within  the  period  of  deposit  of  the  gray  or  later  drift. 

The  exposures  within  the  Mississippi  valley  at  St.  Paul  may  be  ■ 
summarized  in  a  general  way  as  follows  : 

Section  No.  5.     Summarized  section  of  the  drift  within  the  vcdUy  at 
St.  Patd. 

1.  Loam 8  to  10  feet. 

(2  (a).  On^  saad,  gravel  and  atones 0  to  10  feet. 
2  (b).  Flue,  kmliwted  blue  brlck-claj 0  to  16  feet. 
.2  (c).    Oray  Band,  gravel  and  atones 20  feet. 

2.    Ors;  bardpan S  feet. 

I  8  (a).    Fine,  laminated  red  sand  or  clay,  the  Tripoli  of 

8.    J  Stillwater 0  to  10  feet. 

L  8(b).    Bedhardpan lOtoSOffeet. 

Outside  of  the  valley  of  the  Mississippi  near  St.  Paul,  and  within 
the  limits  of  the  city,  the  general  aspect  of  the  drift  is  red,  partic- 
ularly toward  the  east,  the  red  hardpan,  or  its  product,  the  red  sand 
and  gravel,  rising  to  the  tops  of  the  bluffs,  the  foregoing  No.  2,  of 
the  general  section,  being  absent.  The  red  hardpan  is  sometimes  • 
locally  modified,  and  is  largely  converted  by  wash  and  drainage  to 
a  coarse  sand,  as  seen  in  the  cuts  near  the  St.  Paul  and  Pacific 
Junction  with  the  Wegt  Wisconsin  Railroad.  Along  the  north 
blufi^s  of  the  river  this  character  prevails,  overlain  by  a  thickness, 
usually  not  great,  of  No.  1. 

At  three-quarters  of  a  mile  below  the  University  the  drift  at  the 
rim  bank  consists  as  follows : 

Section  6,     Three-quarters  of  a  mile  below  the  University. 

1.    Loam 6  feet. 

3.    Qravel  and  sravelly  claj 20  feet. 

8.    Red  hardpan  to  the  rock,  perhaps .# isftet. 

At  Minneapolis,  near  the  west  end  of  the  lower  bridge,  the  drift 
21 
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consists  apparently  of  gray  hardpan,  7  feet,  without  any  trace  of 
the  older  red  drift.  The  same  is  true  at  the  stone  quarries  about 
a  quarter  of  a  mile  further  S.  E. — thus  in  more  detail  at  the  quar- 


Section  7.     At  Bank's  Arer^son's  quarry,  Minneapolis. 

1.  Loam 3  feet. 

2.  Gravel  and  stooes,  tbe  latter  being  mostlf  gronUlc,  bat  witb  a  ^ 

few  pieces  of  limestone,  varjiog  to >  12  feet. 

'S.    Stoaj,  gray  bardpan  clay ' 

Section  8.     Corner  of  Washington  avenue  and  Sixth  avenue,  north. 


].    Loam,  BtratlflcatloD  not  evident;  apparently  passing  down- 
ward Into  brick-clay 2  to  4  feet. 

8.    Brick-clay 1  to  *  feet. 

S.    Fine  sand,  lying  anconformably  under  the  last 9. I  to  4  feet. 

No.  1  contains  calcareous  concretions  as  large  as  peas  and  wal- 
nuts. It  cannot  be  said  to  merge  certainly  into  No.  2,  but  it 
seems  to.  The  stratification  of  No.  2  fades  out  gradually  upward, 
while  the  texture  and  composition  continue  somewhat  into  No.  1, 
becoming  also  yellow,  or  at  last  rich  brown  or  black  when  it  is 
termed  soil.  No.  2,  as  seen  in  this  exposure,  consists  of  a  long 
synclinal,  the  axis  running  nearly  north  and  south,  toward  the 
west,  so  lifted  as  to  disclose  what  it  lies  on,  (No.  3.)  It  is 
^quite  calcareous,  showing  concretionary  lumps,  and  coatings,  and 
also  at  a  point  on  Fifth  street,  fresh  water  species  of  shells — though 
the  cut  there  may  l>e  more  nearly  tbe  equivalent  of  No.  1.  This 
section  shows  that  the  source  of  the  water  which  spread  the  brick 
clay  was  toward  tbe  west,  and  that  the  bottom  on  which  it  was 
spread  was  one  of  stratified  fine  sand  which  increased  toward  the 
west.  This  is  near  the  descent  to  Baseett's  creek,  and  over  the 
St.  Peter  sandstone,  (the  Trenton  having  been  broken  down,)  and 
that  stream  or  its  valley,  had  something  to  do,  probably,  with  the 
sudden  transition  seen  here  from  sand  to  brick  clay.  Although 
there  is  at  one  point  in  this  cut  an  agreement  in  direction  between 
the  strata  of  the  sand  and  those  of  the  clay,  yet  on  close  inspec- 
tion it  appeaffi  that  the  clay  came  on  suddenly. 

At  th^yard  of  t^e  Union  Brick  Company  (Baxter,  Woodward 
and  M'Nflir)  the  clay  is  yellow,  with  some  beds  of  fine  white  sand 
to  the  depth  of  about  eight  feet,  when  it  begins  to  show  blue. 
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Upward  here  it  becomes  a  clayey  loam.  The  strata  have  a  wary 
outline,  syaclinuls  and  anticlinals  following  each  other  twice  in 
about  14  rods,  rbing  and  falling  six  feet. 

At  Woodbury's  brickyard,  which  ia  about  half  a  mile  west  of 
the  Union  Brick  Company's,  "within  the  valley  of  Bassett's  creek, 
the  clay  ia  underlain  by  a  quicksand  which  furnishes  water  that 
rises  to  within  twelve  feet  of  the  sur^e.  The  clay  ia  about 
fbrty  feet  in  thickness  and  contains  thin  layers  of  sand,  inter- 
laminated,  which  becomes  white  on  drj-ing.  The  upper  portion 
gradually  becomes  yellowish  by  exposure  and  the  hydration  of  the 
iron,  the  lower  portion  being  blue.  There  are  also  in  it  calcareous 
concretions  and  a  few  lai^e  Unto  shells  which  are  very  fragile. 
This  clay  seems  to  occupy  the  valley  of  Bassett's  creek  generally. 
At  the  Sumner  School  house,  which  is  in  the  valley  of  this  creek, 
north  of  Woodbury's  yard,  after  drilling  through  this  clay,  over 
100  feet,  an  artesian  overflow  of  water  was  obtained. 

Passing  across  Bassett's  creek,  on  Western  avenne,  and  ascend- 
ing the  bluffs  on  the  west  side  of  the  creek,  the  drift  is  found  to 
consist  hi  the  red  gravelly  hardpan,  covered  by  a  light  loamy  soil. 
The  surface  is  rolling,  with  frequent  sprioga  and  numerous  lakes. 

At  Richfield  P.  0.,  Minnehaha  creek  runs  about  36  feet  below 
the  general  level  of  the  country,  and  the  banks  are  composed  of 
gravelly,  gray  or  yellow  clay.  Ko  red  clay  can  be  seen.  But  at 
the  school  house  in  Richfield,  Sec.  18,  on  Minnehaha  creek,  the 
well,  dug,  disclosed  the  red  drift  clay  some  feet  below  the  surface. 
At  the  Edina  Mills  there  is  a  bank  of  drift,  composed  of  clay  and 
grarel  of  the  usual  gray  color,  containing  many  pieces  of  the 
Trenton  limestone. 

On  the  NW.  i  of  Sec.  8  (S.)  Crystal  Lake,  a  cut  in  the  Osseo 
road  shows  the  gray  and  red  hardpan  as  follows: 

Sectim  9.     NW.  i  Sec.  8  (5.)    Crystal  Lake. 

1.    Gray  or  yellowish  hardpan,  wlih  few  Cretaceous  pieces,  and 

some  boujdera S  feet 

3.    Bed  hardpan  paaalng  Into  red  sand  and  gravel  below 6  feet. 

The  red  passes  into  the  yellow  by  a  series  of  blotches  interchang- 
ing one  with  the  other,  as  if  coarsely  mixed.  Even  between  the 
blotches  there  is  a  sudden  change  of  color.  When  the  line  of 
union  is  not  broken  up  into  blotches  the  change  of  color  is  abrupt. 
The  late,  or  gray  hardpan  is  more  calcareous  than  the  older.  The 
appearance  of  the  ted  drift  is,  as  if  there  had  been  a  lake,  or  at 
leut  a  low  spot  in  it,  prior  to  the  deposition  of  the  gray. 
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In  Sec,  Id,  EdeD  Prairie,  a  cnt  by  the  road  shows  the  red  drift, 
on  a  low  level,  but  five  or  six  feet  above  the  creek,  while  in  the 
higber  portions  the  gray  only  is  seen. 

Near  the  mill  at  Minnetonka  City  the  old  red  drift  can 'be  seen 
in  a  little  excavation  by  the  road,  on  a  level  with  and  near  the 
creek.  It  ia  overlain  by  a  course  of  stones  and  f^vel,  in  which 
appears  a  piece  of  the  Trenton,  and  that  again  by  the  great  deposit 
of  the  gray  hardpan  generally  over  the  country. 

The  drift  knolls  at  Wayzata  are  of  the  brown  hardpan,  bat  occa- 
sionally show  the  red  at  low  levels  where  cut  by  the  roads. 

About  the  west  end  of  Lake  Minnetonka  the  drift  is  very  clayey 
and  has  a  great  proportion  of  Cretaceous  materials.  The  water  of 
wells  is  very  hard. 

The  ridge  which  enters  the  corporate  limits  of  Minneapolis 
(Sec.  27)  is  a  spur  from  the  main  drift-blujET  running  along  the 
west  side  of  the  river.  The  most  of  it,  within  the  limits  of  the 
city,  is  of  gray  hardpan  and  gravel,  with  variations  toward  the 
west  and  northwest  toward  the  red  hardpan,  of  which  there  is  a 
considerable  area  extending  to  and  beyond  Cedar  Lake. 

Sec.  36,  Champlin.  The  rolling  land  begins  gradually,  the  tim- 
ber changing  also  gradually.  The  rolling  land  is  stony,  clayey  or 
gravelly,  with  patches  of  sand  as  revealed  in  wells,  and  some  places 
of  stratified  clays  near  the  flat  country.  The  stones  are  mostly  gran- 
itic, but  have  among  them,  also,  numerous  large  masses  of  light- 
colored,  fine-grained  dolomite,  which  are  burned  for  quick-lime. 
The  ridges  are  said  to  run  generally  S.  W.  and  N.  E,,  but  are  very 
irregular,  with  depressions  and  cross-ridges.  Water  is  easily  got 
in  wells  at  about  40  feet — sometimes  in  15  or  SO. 

At  the  mouth  of  Elm  creek,  near  Champlin,  the  bank  is  exposed 
by  a  recent  wash,  disclosing  the  composition  of  the  plain  on  which 
are  Osseo  and  Brooklyn.  The  upper  portion  of  the  bank,  includ- 
ing the  loam,  is  IS  feet,  and  consists  of  coarse  sand,  with  gravel 
and  pebbles  obliquely  stratified,  the  whole  of  a  light  brown  color. 
The  lower  portion — 25  feet — consists  of  red  hardpan  which  con- 
tinues down  to  the  level  of  the  water  of  the  Mississippi. 

In  traveling  the  river  road  from  Champlin  to  Dayton,  a  very 
noticeable  change  occurs  in  the  nature  of  the  surface  drift,  before 
reaching  the  latter  place.  It  becomes  lighter  colored,  shaly  or 
ashy,  with  pieces  of  alaie.  About  a  mile  below  Dayton  a  large 
freshet  wash  by  the  roadside,  where  a  creek  enters  the  Mississippi 
river,  shows  an  exposure  of  about  36  feet  of  pebbly  clay  of  a  light, 
gray  color,  with  pieces  of  slate,  and  an  occasional  boulder  near 
the  bottom,  underlain  by  a  sand  of  the  same  color,  2<)  feet  thick,. 


by  Google 


SOBTEY   OP  HINHEBOTA.  165 

varying'  to  rery  fine  or  clayey,  stratified,  which,  washing  out 
easily,  causes  the  downthrow  of  large  maasea  of  the  day,  both  in 
the  creek  goi^  and  along  the  river  bluff.  No  red  drift  is  visible. 
The  surface  about  is  rolling,  with  occasional  boulders. 

At  Dayton  the  general  character  of  the  sur&ce  is  of  the  gray, 
or  ashen,  slaty,  rolling  hardpan.  Along  the  bank  of  Crow  river 
the  drift  is  exposed  in  a  good  section. 

Section  10.     At  Dayton. 

1.    SlMtlfled  flue  sand  and  clar 10  feet. 

8.    Blue  drift  bardpu 3B  to  80  tbet. 

8.    ReddriahardpftD 8  to  10  feet. 

In  No.  2  are  many  fragments  of  Cretaceous  slate,  sidorite,  iron 
concretions,  (covered  with  gravel  and  cemented  by  iron  rust,) 
granitic  pebbles,  and  (Devonian  V)  limestone  masses  which  have 
BuppHed  a  great  deal  of  quick-lime,  and  an  occasional  large  granite 
boulder.  In  No.  3  are  a  great  many  small  greenstone  and  quartzite 
stones,  and  but  few  that  are  large,  also  many  granitic  stones. 
Along  the  bank  of  the  river  a  piece  of  native  copper  about  the 
size  of  a  hickory-nut  was  found  by  James  Ream. 

At  the  old  bridge  on  Sec.  18,  Hassan,  or  a  lew  rods  below  it,  on 
the  right  bank  of  Crow  river,  is  a  deposit  of  coarse  crag, 
three  feet  thick,  comprising  the  pebbles  and  stones  that  were 
washed  out  of  the  old  red  hardpan.  It  dips  a  little  to  the  east, 
and  shows  as  a  persistent  layer  for  30  or  40  rods,  c&using  a  terrace 
in  the  surface  of  the  alluvium  of  the  fiood  plain,  and  rising,  at  the 
bridge,  about  18  feet  above  the  river,  beyond  which  it  seems  to 
strike  inland  and  is  lost.  It  also  appears  on  the  opposite  side  of 
the  river  above  the  bridge.  In  the  opposite  direction  it  finally 
runs  down  to  the  level  of  the  river,  eastward,  and  disappears.  It 
has  been  used  by  Mr.  Hoag  for  underpinning  for  his  house. 

About  the  lakes  (Mother,  Amelia,  GalhouQ,  &c.,)  the  country  is 
rolling,  but  is  less  so  toward  the  southeast  part  of  that  tract;  in- 
deed the  rolling  area  gradually  dies  away  into  the  plain  in  some 
parts  of  Richfield  so  that  its  eastern  margin  is  not  so  marked.  On 
the  plain  the  soil  and  the  subsoil  is  gravelly  or  sandy,  very  rarely 
stony.  The  same  is  true  of  the  rolling  tract  about  Diamond  Lake.' 
There  are  no  stones  in  the  fields  nor  about  the  lake  shores.  This 
seems  to  indicate  the  agency  of  water  rather  than  of  ice  in  piling 
up  these  outer  knolls,  and  in  spreading  the  grave!  of  the  plain. 
Minnehaha  creek  has  a  gravelly  bottom  all  the  way  below  Rich- 
field, at  least. 
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Through  sections  20  and  19,  in  the  southern  part  of  Bloomiiig- 
ton,  the  hardpan  drift,  on  the  north  side  of  the  Ferry  road,  rises 
above  the  flat  on  which  the  road  runs,  with  the  appeu-snce  of  a 
terrace,  and  is  wooded  with  oaks,  aspens  and  ironwood.  For  some 
distance  the  terrace-like  level  on  the  surface  of  the  hardpan  is 
about  half  a  mile  north  of  the  road,  and  rises  about  40  or  50  feet. 
It  i^  stony  with  occasional  boulders,  becoming  more  rolling  further 
north. 

At  Bloomington  Ferry  the  river  runs  near  to  the  hardpan  bank 
on  the  north  aide.  The  bank  rises  140  feet  above  the  water  in 
summer.  This  is  about  the  average,  the  top  of  the  hardpan  being 
of  irregular  outline.  This  includes  the  "terrace ' '  of  hardpan  men- 
tioned in  sections  20  and  19.  That  terrace  appears  to  approach 
the  river  here.  The  surface  farther  back  is  still  higher,  and  indeed 
continues  to  ascend  with  an  irregular  contour.  The  hardpan  is 
yellowish  brown  or  gray,  and  gravelly  near  the  top,  but  also  has 
afforded  some  large  granite  boulders,  that  now  He  in  the  street 
near  the  ferry,  and  others  that  are  on  the  beach  below  the  ferry. 
The  Minneapolis  and  Chaska  brick-clay  is  seen  also  at  the  ferry, 
and  some  years  ago  supplied  a  red  brick  seen  in  the  house  of  Mr. 
Chadwick.  Within  a  mile  and  a  half,  toward  Eden  Prairie,  the 
surface  rises  apparently  about  100  feet  higher. 

The  well  of  Mr.  J.  Miller,  N.  W.  i  sec.  9,  Crystal  Lake,  was 
dug  March,  1876,  by  Mr.  J.  G,  Sommers,  who  gives  the  following 
section  -. 

,  Sectim  11.    N.  W.  i  See.  9,  Cri/sfai  Lake. 

1.    Loud 1  foot. 

i.    Yellow  taardpan,  wltb  little  stoaea 5to   C  feet. 

S.  "Bine  bUcb  clay"  with  no  stones  nor  beddiogi  "ooe 
solid  masa."  This  had  sticks  at  different  depths,  ftod 
small  pieces  ofCretaceous  coal.bnt  positively  do  stones. 
Smftll  qnsDtlties  of  water  were  met  at  IS  fBet  below  th« 
snrflace,  and  again  at  8S  f^t M  fbet. 

4.  Sand,  honlden  and  gravel,  all  mlsed ;  clean,  with  no  da;. 

Some  of  the  boulders  being  veiy  large 8  feet. 

5.  Light  clay  (even  lighter  than  No.  2)  with  small  stoDea  bat 

nobonldersj  nothing  red  sboot  it 19  f^t. 

6.  Mixed  BtODes  and  gravel;  cemeDted 1  foot. 

7.  Band  with  water S  feel. 

8.  BlQBltmerock;  rough,  not  pollslied  nor  scratched  {.depth 

of  well TGfeeU 
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At  Charles  GtotJRnn'B  old  brickyard,  in  Upper  St.  Anthony, 
the  clay  containe  lumps  and  concretionB  of  clay,  and  also  the  usual 
limy  concretions.  The  most  interesting  feature  at  this  point  is 
the  jamming  and  folding  to  which  this  otherwise  regularly  lam- 
inated briclC'Clay  has  been  subjected.  There  is  a  thrust-up  place 
near  the  river,  at  the  brickyard,  which  shows  these  laminations 
crumpled  and  broken,  with  a  sudden  transition  upward  into  gravel 
and  sand,  which  is  unconformably  stratified.  This  might  possibly 
have  been  done  by  floating  ice  in  the  river  at  some  earlier  stage 
of  the  valley  when  the  river  may  have  covered  this  level  which  is 
15  or  18  feet  higher  than  the  usual  freshet  rise  of  the  water.  Yet 
it  hardly  seems  attributable  to  that  cause,  since  it  is  not  only  cov- 
ered with  the  loam,  which  is  referable  to  that  last  high  stage,  in 
undisturbed  continuity,  but  is  so  deeply  within  the  bank  that 
crowding  ice  could  hardly  reach  it.  The  terrace  flat  of  Upper  St. 
Anthony,  underlain  by  the  brick-clay,  is  25  feet  higher  than  the 
river. 

The  highest  drift  knolls  in  the  neighborhood  of  Minneapolis  are 
in  Anoka  county,  about  Sec.  24  Manomin,  in  the  neighborhood  of  . 
Sulliyan's  and  Moore's  lakes,  but  east  of  them.  They  are  of  red 
drift  clay,  with  gravel  and  granitic  boulders,  yet  the  boulders  are  not 
80  c<mimon  as  might  be  expected  from  the  fact  that  these  areas  suf- 
fered the  exposure  and  surface  drainage  incident  to  the  last  glacial 
epoch.  The  soil  is  clayey,  and  loamy,  but  between  the  blufls  and 
the  river  are  extensive  sandy  flats.  Little  wet  spots,  even  lakes 
and  swales  which  never  become  dry,  lie  between  these  knolls.  These 
hills  continue  SE.  toward  Bower's  Lake  in  Ramsey  county.  The 
high  hill  north  of  and  near  Bower's  Lake  is  130  feet  higher  than 
the  NE.  comer  of  Moulton'a  Nursery,  which  may  be  taken  as  an 
average  height  for  the  hardpau  drift  blufia  along  the  east  side  o( 
the  river.  From  the  Nursery  to  the  foundation  of  the  University 
is  a  farther  descent  of  110  feet ;  thence  to  the  river  at  the  Unirer- 
sity  137  feet,  making  a  total  descent  from  the  high  knolls  at 
Bower's  to  the  river  below  the  falls,  in  the  rapids  near  the  Uni- 
versity, of  377  feet. 

On  section  12,  Crystal  Lake,  near  the  mouth  of  Shingle  creek^ 
in  digging  a  well  for  Mr.  J.  Kesler,  Mr.  0.  E.  Spear  found  a  stick 
as  large  as  his  wrist  in  a  blue  clay,  (the  brick-clay)  that  had  no 
stones  nor  gravel,  about  18  feet  beneath  the  surface. 

On  the  N.  E.  i  sec.  12,  Crystal  Lake,  at  Peterson  and  Swan- 
sen 'a  brickyard,  tliis  same  clay  is  manufactured  into  cream  colored 
brick.    It  is  obtained  in  the  immediate  nTer-hsnk,  and  runs  appa- 
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rently  beneath  the  river.     It  is  blue,  atoneless  and  horizontally 
fltratified. 

Section  13.    N.  E.  i  Sec.  12,  Crystal  Lake,  at  Peterson  and  Swan- 
sen's  Brickyard. 

1.  Loam Jfeet. 

3.  Sand,  gnT«l  and  pebblee ;  atr&Ufled  i  sometlmeB  rosty t  to  6  feet. 

8.  Brick-clay;  blue;  hoiitontallr  bedded IS  feet, 

i.  Slope  to  tbe  rivet;  apparently  clay 16  feet. 

An  ideal  Bection  of  the  right  bank  of  the  river  at  this  pikce, 
(near  the  mouth  of  Shingle  creek,)  would  be  as  shown  by  the  fol- 
lowing diagram.  This  is  based  on  the  observed  exposures  of  the 
Tarious  parts  in  such  topographical  positions  as  iiulicate  its  cor> 
rectnesB : 
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The  above  figure  represents  the  brick-clay  as  lying  immediately 
on  the  St.  Peter  aandstone,  becauae  at  that  point  no  drift-clay  can 
be  seen  to  lie  between  them.  It  ia  more  probable,  howeyer,  that 
a  deposit  of  drift-clay,  perha{>8  both  the  red  sad  the  gray,  runs  be- 
low the  brick-clay,  as  seen  at  St.  Paul ;  or  at  least  that  such  a 
deprait  ante-dated  the  brick-clay-,  though  sudsequently  perhaps 
entirely  swept  away. 

Further  information  concerning  the  drift  was  sought  for  in  de- 
velopments  of  the  common  wells  throughout  the  country.  The 
following  table  shows  the  result : 
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2.     Geographical  distribution  of  the  different  parts. 

(a).     The  red  hardpan. 

This,  which  from  its  position  must  be  regarded  the  oldest  of  the 
different  parts,  ib  found  exclusively  in  the  eaatem  part  of  the 
county,  and  thence  eastwardly  to  St.  Paul,  and  through  Washing- 
ton county  to  Stillwater.  It  seems  to  be  the  priacipal  deposit, 
rising  from  immediate  contact  with  the  indurated  rocks  to  the 
aur&ce  of  the  country.  It  is  locally  modified  by  the  loss  of  its 
clay,  80  as  to  consist  almost  entirely  of  coarse  saud  and  gravel,  or, 
in  other  places,  of  stones  and  boulders.  Along  the  main  valleys, 
as  at  St.  Paul  and  at  Stillwater,  its  upper  portion,  to  the  thick- 
ness sometimes  of  twenty  feet,  consists  of  very  fine  clay,  which 
yet  seems  to  contain  a  large  per  cent,  of  silica,  (nearly  75  per  cent, 
according  to  Prof.  Peckham,)  the  whole  derived  doubtless  from  tiie 
gentle  washing  of  the  red  hardpan.  This  fine  red  clay  has  been 
referred  to  in  a  former  report  as  possibly  pertaining  to  the  Creta- 
ceous. Its  color  is  due  to  non-hydrated  ferric  oxide.  The  red 
hardpan  also  appears  on  the  west  side  of  the  river  at  the  surface 
of  the  drift,  and  constituting  its  principal  mass,  in  the  western 
part  of  the  township  of  Minneapolis,  in  the  rolling  tract  that  em- 
braces lakes  Calhoun  and  Cedar ;  also  northwardly  to  Bassett's 
creek ;  also,  with  some  modifications  in  much  of  the  townships  of 
Richfield,  Eden  Prairie  and  Minnetonka,  As  a  loam  covers  much 
of  this  part  of  the  county  it  is  not  possible  to  define  the  exact  limit 
of  its  distribution.  There  is  a  rolling  belt  of  small  timber,  (oaks 
and  aspens,)  that  extends  north  and  south  across  this  part  of  the 
county,  which  seems  nearly  to  coincide  with  the  superficies  of  the 
old  led  drift  clay  on  the  west  side  of  the  river.  In  general  that  is 
the  timbfer  that  characterizes  it  on  the  east  side  of  the  river.  Even 
within  this  area  on  the  west  side  of  the  river  there  are  spots  where 
the  color  of  the  hardpan  is  modified  toward  the  gray  color ;  and 
other  places  where  there  are  important  deposits  of  gray  hardpan 
overlying  the  red.  This  is  particularly  the  case  in  the  northern 
part  of  Minneapolis,  and  in  Crystal  Lake  townships,  covering  the 
locality  at  whidi  the  Mississippi  seems  to  have  been  deflected  from 
its  old  channel.  The  extensive  flat  in  eastern  Minneapolis,  Rich- 
field and  Bloomington  townships  is  also  underlain  by  this  red 
hardpan,  but  it  is  also  supplied  with  extensive  superimposed  gra/el 
deposits,  as  well  as  with  patches  of  unmodified  gray  hardpan. 
The  gray  hardpan  may  be  seen  in  the  immediate  blufi's  of  the  river 
in  some  cases,  both  on  the  west  and  on  the  east  sides,  within  the 
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limits  of  the  city  of  Minnespolis,  but  the  red  is  found  to  lie  nearly 
everywhere,  under  this  flat  as  the  lowest  portion  of  the  drift.  The 
red  extends  under  the  gray  hardpan  an  unknown  distance  west- 
ward. It  is  seen  in  deep  valleys  and  excavations  along  the  central 
portions  of  the  county,  but  with  decreasing  frequency  toward  the 
west  and  northwest,  until  nothing  is  known  of  it,  at  least  within 
the  limits  of  Hennepin  county. 

(b)     The  Gray  Hardpan. 

This  covers  the  greater  part  of  the  county,  graduailly  becoming 
thinner  toward  the  east  and  southeast.  Within  the  valley  of  the 
Mississippi  it  extends  at  least  to  St.  Paul,  found  in  the  depressions 
between  the  rock  blufis,  or  in  the  lower  depressions  in  the  old 
drift-surface.  In  those  areas,  however,  not  embraced  within  the  - 
river  valley,  nothing  has  been  seen  of  the  gray  hardpan  as  far  east 
as  St.  Paid.  The  gray  hardpan,  or  the  gravel,  sand  and  stones 
that  result  from  its  modification,  seems  to  be  spread  generally  over 
the  upper  flats  and  terraces  that  exist,  from  different  causes,  along 
the  river  below  the  Falls  of  St.  Anthony.  It  begins  to  he  mingled 
with  the  red  drift,  and  finally  to  cover  it  entirely,  within  the  limits 
of  Minneapolis.  The  conspicuous  ridge  of  hardpan  within  the 
city,  (sec.  27,)  is  of  a  gray  color,  but  it  blends  with  the  main  river 
blnfl^B  toward  the  northwest,  along  the  west  side  of  Bassett's  creek, 
and  loses  its  distinctive  characters.  The  gray  color,  however, 
prevails  on  the  north  and  east  side  of  the  creek,  through  a  rolling 
tract  of  country,  and  into  Crystal  Lake  township — and  thence, 
uninterruptedly,  northwestwardly.  The  gray  hardpan  surface  is 
specially  characterized  by  heavy  timber,  particularly  aft«r  passing 
out  of  the  valley  of  the  Mississippi,  and  thus  beyond  the  area 
liable  to  its  modified  conditions.  It  is  observable  that  the  eastern 
line  of  the  Big  Woods,  properly  so-called,  (i.  e.  comprising  large 
trees  of  Sugar  Maple,  Bittemuts,  Elm,  Bass,  Oaks,  &c.,)  nearly  co- 
incides with  the  eastern  line  of  the  unmodified  gray  hardpan,  and 
approaches  the  Mississippi  river  at  Champliu,  actually  reaching  the 
river  blufTs  a  few  miles  below  Dayton.  This  line  may  be  said  to 
run,  in  general,  from  the  eastern  end  of  Lake  Minnetonka  to  Champ- 
liu. Whatever  gray  hardpan  is  found  to  the  east  of  that  line,  or 
to  the  southeast,  speaking  generally,  seems  to  have  been  mingled 
with  the  red,  and  to  have  lost  much  of  its  clay.  It  is  hence  often 
concerted  to  a  gray  gravel  and  sand,  and  is  in  many  places  replaced 
by  red  hhrdpan  or  by  red  gravel  and  sand.  A  gray  gravel  which 
varies  to  a  hardpan,  is  spread  out  over  the  fiat  on  which  Minne- 
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apolis  stands.     This  I's  covered  by  the  loam,  and  is  underlain  by 
the  red  hardpan. 

(c)     The  Brick-Clay. 

This  is  found  particularly  within  the  valley  of  Basaett'B  creek, 
and,  above  its  mouth,  in  the  valley  of  the  Mississippi.  It  very 
rarely  rises  above  the  level  of  the  top  of  the  Trenton  terrace,  but 
has  a  thickness,  aa  shown  by  the  well  sunk  at  the  Sumner  School 
house,  of  over  100  feet  in  some  places.  A  similar  clay,  supposed 
to  be  of  cotemporaneona  ori^n,  is  seen  embraced  between 
deposits  of  gravel  and  boulders,  at  St.  Paul,  as  shown  by  the  gen- 
eral section  at  that  place,  and  lying  above  the  gray  hardpan. 
A  similar  stratified  clay  is  found  at  Lake  Minnetonka,  and  at 
Carver,  in  the  valley  of  the  Minnesota. 

The  general  distribution  of  these  parts,  in  the  vicinity  of  Min- 
neapolis, is  shown  by  the  accompanying  map,  but  a  great  many 
details,  and  exceptions  are  disregarded. 

At  Banks  Arenson's  quarry,  on  the  west  side  of  the  river, 
nearly  opposite  the  State  University,  the  gray  hardpan,  which  is 
stripped  off  the  rock  for  quarrying,  lies  over  a  glaciated  rock- 
surface,  the  marks  running  N.  XW.  and  S.  S£.  While  these 
marks  correspond  with  the  general  direction  of  the  river  at  this 
point,  their  regularity  and  persistence  over  a  large  surface  preclude 
their  having  been  caused  by  the  action  of  the  water  of  the  river. 
The  quarry  has  also  been  worked  back  from  the  line  of  the  strike 
of  the  bluffs,  and  this  stripping  is  about  four  rods  back  from  the 
old  line.  The  marks  ore  also  immediately  overlain  by  a  stony 
hardpan  which  is  of  the  last  glacial  epoch,  being  olive-colored  or 
earthy,  not  red  like  that  which  lies  on  the  rock  generally  on  the 
east  side  of  the  river. 

Qlaciol  strise  on  Hennepin  Island,  above  the  paper-mill,  run  32° 
West  of  North,  by  compass. 

When  the  rock-surface  was  exposed  for  the  City  Market,  it  was 
not  striated,  but  polished  and  scratched  promiscuously. 

The  rock-surface  is  said  to  be  glaciated  on  Nicollet  Island,  but 
no  opportunity  has  been  afforded  of  taking  the  direction. 

According  to  Col.  J.  B.  Clough,  of  Minneapolis,  a  piece  of 
native  copper  weighing  TO  pounds  was  taken  from  the  drift  in  a 
R.  R.  cut,  on  the  Minneapolis  and  St.  Louie  R.  R.,  about  13  miles 
S.  W.  of  Minneapolis,  in  1872. 

A  piece  weighing  about  two  pounds  was  found  in  the  &I1  of 
1874,  in  grading  the  streets  of  Minneapolis. 
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Mr.  W.  D.  Hurlbnt  has  sIbo'  found  seTeral  pieces  iu  the  drift 
near  Rochester,  in  Olmsted  county. 

3.     The  Gorge  below  the  Falls. 

From  the  Falls  to  Fort  Snelliug  the  gorge  between  the  rock 
bluffs  ia  about  a  quarter  of  a  mile  iu  width,  and  the  rock  has  a 
freshly-broken  appearance,  the  large  fragments  thrown  down  by 
the  action  of  the  water,  aa  the  falls  receded,  still  existing  in  the 
talus  along  the  bluffs.  Throughout  this  distance  (nine  miles)  the 
rocks  lie  horizontal,  hence  the  recession,  so  far  as  it  depends  on 
that  element,  has  been  of  uniform  rate.  The  hight  of  the  bluff 
above  the  river  remains  also  nearly  the  same  throughout  thia 
entire  distance,  increasing  a  little  perhaps  near  Fort  Snelling. 
The  relative  length  of  time  during  which  the  rocks  of  this  gorge 
have  been  exposed  to  atmospheric  forces,  compared  to  that  of  the 
bluffs  below  Fort  Snelling,  or  to  that  in  the  ancient  valley  now 
occupied  by  Bassett's  creek,  is  indicated  by  the  depth  to  which 
they  have  been  weathered  or  stained.  It  is  well  known  that  the 
same  rock  may  present  different  colors  Irom  the  effect  of  atmos 
pheric  agents.  The  Lower  Trenton,  for  instance,  is  blue  within, 
when  freshly  quarried  at  fresh  exposures.  That  is  the  color  it  has 
in  all  the  quarries  below  the  falls  at  Minneapolis,  and  which 
it  shows  in  deep  quarrying  at  St.  Paul.  This  color  is  met  with 
either  immediately  at  the  surface,  as  at  the  Falls,  or  within  an 
inch  or  two  of  the  surface  as  at  Fort  Snelling.  When  weathered 
long,  the  stained  coating  becomes  thickened.  The  stone  then  is 
either  rusty -buff,  or  yellowish  and  dirty,  resulting  from  the  oxyda- 
tion  and  hydration  of  the  iron  which  it  contains.  This  color 
may  penetrate  to  the  depth  of  several  feet,  depending  on  the 
porosity  of  the  rock,  and  the  length  of  exposure.  At  quarries 
above  the  falls  of  St.  Anthony,  near  the  mouth  of  Bassett's  creek, 
this  stained  condition  is, found  to  penetrate  the  whole  Lower 
Trenton,  the  rock  at  the  same  time  having  become  more  easily 
separable  along  some  of  its  bedding  planes,  and  also  more  firmly 
cemented  by  the  permeation  of  the  iron  through  the  more  shaly 
parts.  The  same  change  is  visible  in  the  old  rivet  bluffs  above 
the  falls  where  the  Lower  Trenton  is  wrought  on  the  east  side  of 
the  Mississippi,  opposite  the  mouth  of  Shingle  creek,  and  to  a 
considerable  extent  in  the  quarries  in  Upper  St.  Anthony. 

The  gorge  below  Fort  Snelling,  where  the  Minnesota  and  the 
Mississippi  unite,  ia  about  a  mile  wide,  between  the  rock-bluffs;  and 
the  Minnesota  above  Fort  Snelling  has  the  same  width  between 
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the  rock-blnfifl.  Besides  the  aspect  of  greater  age,  as  indicated  by 
the  greater  change  of  color  in  the  rock  below  Fort  Snelling,  the 
bluffs  themselves  are  smoothed  and  the  rock  hid  by  drift  and  loam 
since  the  action  of  the  river  ceased.  The  top  of  the  rock  along 
the  gorge  above  the  fort  is  surmAinted  with  a  thickness  of  drift 
gravel  and  clay,  which  shows  a  section,  as  cut  by  the  river,  con- 
tinuous, perpendicularly,  with  the  rock-bluff  itself.  This  thick- 
.  ness  of  drift  is  nearly  uniform  from  the  Fort  to  the  Falls,  and  indi- 
cates the  spreading  of  the  drift  before  the  recession  of  the  Falls  ; 
but  below  Fort  Snelling  (with  a  single  exception,  to  be  noted,) 
the  rock-bluff  is  generally  hid  by  a  subsequent  accumnlation  of 
drift.  The  same  is  true  of  the  blufis  of  the  Minnesota  above  the 
Fort.  This  subsequent  accumulation  is  so  abundant  above  Uie 
Fort  along  the  Minnesota,  that  the  strike  of  the  Trenton  limestone 
is  totally  hid  within  less  than  a  mile. 

The  direction  of  the  Mississippi  changes  at  Fort  Snelling,  mak- 
ing a  right  angle,  irom  8.  E.  to  N.  £.,  but  the  change  is  caused 
by  its  entering  the  wide  gorge  which  runs  in  that  direction.  The 
wide  valley  in  which  the  Minnesota  runs  is  out  of  proportfon  with 
the  amount  of  water  which  it  carries,  but  its  valley  continues  of 
the  same  width,  and  in  the  same  direction  beyond  the  confluence 
of  the  Mississippi,  the  valley  taking  the  latter  name. 

Below  Fort  Snelling,  opposite  the  mouth  of  the  Minnesota,  is  a 
low,  long,  alluvial  island,  (Pike  Island,)  running  to  a  point  down- 
stream. The  existence  of  this  island,  which  lies  in  the  wide  gorge, 
and  which  must  have  been  formed  since  the  excavation  of  the 
gorge,  points  directly  to  some  force  not  now  existing  ;  since  the 
joint  action  of  the  two  streams  uniting,  instead  of  accumulation, 
would  be  the  reverse  under  normal  conditions.  If  the  volume  of 
the  two  rivers  were  to  be  increased  bo  as  to  have  sufficient  mo- 
mentum to  move  the  substructure  of  Pike  Island,  the  result  would 
be  the  gradual  destruction  and  removal  of  the  island,  instead  of  its 
increase.  The  retardation  of  the  current  causes  it  to  drop  sedi- 
ment, but  when  two  streams  unite,  the  current  is  not  retarded, 
but  generally  by  reason  of  closer  confinement  in  a  proportionately 
narrower  channel,  it  is  increased. 

The  right  b&nk  of  the  Mississippi,  just  below  the  confluence  of 
the  two  streamSjShows,  for  about  half  a  mile,  a  fresh  erosion  of 
the  rock-bluff  similar  to  that  of  the  blufis  above  the  fort,  the  cur- 
rent of  the  nver  having  been  driven  against  that  bank  so  as  to 
undermine  the  limerock  and  cause  its  downfall.  This  is  opposite 
the  point  at  which  the  Mississippi  enters  the  wide  gorge.    Pike 
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Island  lies  alongside  of  it,  and  between  it  and  the  debouchure  of 
the  Mississippi  into  the  wide  gorge. 

Above  the  mouth  of  Bassett'screek the MiseisBippininB between 
rock-bluffs  of  the  same  kind  as  those  below  Fort  Snelling.  The; 
are  about  a  mile  apart  and  show  all  the  above  named  indications 
of  greater  age.  They,  however,  rise  but  about  thirty  or  forty  feet 
above  the  river,  and  are  buried  under  the  loam,  or  under  the  drift 
and  loam.  This  old  valley  continues  southwardly  by  way  of  Bas- 
sett's  creek,  and  its  course,  as  supposed,  is  expressed  on  the  accoift- 
panying  map  of  the  region,  drawn  on  a  scale  of  one  inch  to  one 
mile.  This  old  valley  was  cut  down  into  the  St.  Peter  sandstone 
over  one  hundred  feet,  since  it  has  been  drilled  into  at  the  Sum- 
ner Schoolhouse  in  Minneapolis  without  striking  rock,  to  even  a 
greater  depth  than  that. 


From  the  foregoing  facto  the  following  interesting  history  may 
be  read.  It  is  believed  that  the  glacial  theory  of  L.  Agaasiz,  and 
nothing  but  that,  will  explain  the  grand  changes  which  this  his- 
tory relates. 

Prior  to  the  last  glacial  epoch  the  Mississippi  river  did  not  run 
over  the  Trenton  limerock  at  all,  but  passed,  in  a  wide,  deep  val- 
ley, similar  to  that  which  it  now  occupies  below  Fort  Snelling,  by 
way  of  the  valley  of  Bassett's  creek,  and  lakes  Calhoun,  Harriet 
and  others,  along  the  western  aide  of  the  Trenton  area,  and  joined 
the  Minnesota  at  some  point  above  Fort  Snelling,  but  probably 
between  Shakopee  and  Fort  Snelling.  The  country  was  tiien  cov- 
ered with  the  driA  of  an  older  glacial  epoch,  and  was  probably 
timbered  with  species  of  trees  tlie  same  as  those  now  living. 

As  the  last  glacial  epoch  approached,  the  transport  of  drift  ma- 
terial was  from  the  northwest.  After  the  closing  of  the  north- 
ward outlet  of  the  Winnipeg  waters  by  the  accumulated  ice  and 
the  perpetual  winter,  they  were  drained  southwardly  through  the 
valley  of  Big  Stone  lake  and  Lake  Traverse,  into  the  Minnesota 
valley,  and  thence  into  the  Mississippi,  past  the  site  of  Fort  Snell- 
ing. Their  volume  was  augmented  not  only  by  the  proper  voluma 
of  the  Minnesota  itself,  but  by  the  dissolution  of  the  ice  of  the 
glacier  that  gradually  crept  over  the  state  irom  the  north,  and 
northwest,  as  it  arrived  in  latitudes  too  genial  for  the  existence 
of  ice. 

The  land  ice  not  only  disrupted  the  old  drift  surface  and  distrib- 
uted its  material  as  it  moved  on,  but  also  gathered  a  great  deal  of 
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the  bed-rock  itself,  partievUarly  of  the  Cretaceous.  This  Cretace- 
ous debris,  being  abundant  and  easily  transported,  gave  its  own 
shaly  color  to  the  drift  with  which  it  was  mingled,  and  even 
stamped  on  the  clay  of  this  drift  period  a  peculiar  and  character- 
istic quality,  thus  rendering  it  easily  distinguishable  from  the 
older  drift  which  was  of  a  red  color  and  charged  with  small  red 
or  green  atones,  with  few  granite  boulders.  The  later  drift  con- 
tains more  numerous  large  granite  boulders  than  the  older.  Round 
the  southern  limit  of  the  land  ice,  the  old  red  drift  was  thrown  up 
into  hills  and  ridges  and  shoved  into  old  valleys,  and  locally  mixed 
with,  or  covered  by,  the  gray  drift  of  the  later  period. 

In  the  valleys,  particularly  those  having  a  southward  drainage, 
the  gray  drift  was  transported  most  freely  and  distributed  most 
widely,  partly  by  the  agency  of  the  abundant  water.  The  Minne- 
sota was  much  latter  than  the  Mississippi,  and  the  Mississippi 
was  much  larger  than  it  is  now.  Large  quantities  of  floating  ice 
would  also  pass  down  these  streams,  carrying  from  the  glacier, 
stones  and  gravel,  distributing  them  on  the  then  flood-plaina,  the 
now  gravelly  terraces  of  the  Mississippi. 

The  margin  of  the  ice  did  not  extend  across  the  Minnesota  into 
Dakota  county. — At  least  it  did  not  obstruct  the  Minnesota  river 
so  as  to  permanently  divert  it  from  its  course,  and  certainly  did 
not  reach  far  south  of  that  river,  since  the  isolated  outliers  of  the 
St.  Peter,  (as  Castle  Rock,)  round  whose  bases  the  older  drift  lies, 
were  not  destroyed.  The  ice  choked  up  the  old  valley  of  the  Mis- 
sissippi below  the  mouth  of  Baasett's  creek,  and  filled  it  with, 
drift  clay,  the  river  itself  being,  at  the  acme  of  the  cold,  reduced  to 
smaller  dimensions  by  the  contraction  of  the  field  drained,  and  by 
the  changed  topography  of  the  country  toward  the  north.  The 
river  was  thus  forced  to  pass  round  the  eastern  foot  of  the  ice 
further  to  the  southeast,  a  lake  of  standing  water  perhaps  covering 
the  valley  which  it  had  abandoned,  and  setting  back  into  a  portion 
of  the  valley  still  occupied.  This  water,  fresh  from  the  glacier, 
was  very  muddy,  and  gave  origin  to  the  brick-clay  that  lies  in  its 
old  valley,  as  shown  by  the  accompanying  map  showing  the  sur- 
face geology. 

The  Mississippi,  thus  forced  out  of  its  old  channel,  after  rising 
to  the  level  of  the  limerock  of  the  Lower  Trenton,  ran  over  the  rock, 
to  reach  the  same  valley  again  by  plunging  over  the  precipice  at 
Fort  Snelling,  thus  giving  birth  to  the  Falls  of  St.  Anthony.  In 
reaching  that  point  it  had  crowded  on  to  the  old  drift  bluSs  along 
the  east  side  of  the  river,  driving  them,  by  erosion,  further  toward 
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the  east,  while  the  old  valley  itself  served  to  retard,  and  even  to 
limit,  the  transportation  of  the  drift  clay  toward  the  east. 

Later,  as  the  volume  of  the  river  increased  by  the  dissolution  of 
the  ice  tmd  the  opening  of  the  tributary  valleys  as  it  withdrew, 
the  waters  spread  over  the  whole  area  from  the  line  of  the  old  drift 
blufiis  on  the  east,  to  the  recently  made  moraines  along  its  west 
banks,  receiving  and  distributing  not  only  gravel  and  sand  over 
the  whole  broad  valley,  as  at  Minneapolis,  but  also  lai^  quantities 
of  the  gray  bardpan  clay. 

It  was  at  this  time  that  Pike  Island  began  to  form ;  and  also  * 
that  the  current  of  the  Minnesota  was  carried,  by  the  added  mo- 
mentum of  the  Mississippi,  against  the  opposite  bluffs  below  Man- 
kato,  so  as  to  produce  new  exposures  of  the  sand  and  limerock. 

The  Falls  must  have  begun  at  Fort  Snelling  near  the  acme  of 
the  cold,  aa  the  effect  of  the  ice  is  not  importajit  at  any  points 
south  or  east  of  the  mouth  of  Bassett's  creek.  They  have  occupied 
the  interval  of  time  elapsed  since  then  in  receding  to  their  present 
position.  Were  it  possible  to  establish  a  unit  of  recession  for  a  cal  - 
culation,  the  length  pf  that  interval  could  be  computed.  The  rate 
has  been  much  greater  since  the  eonstrucrtion  of  dams  and  mills, 
diverting  the  water,  or  concentrating  it  at  points  ;  and  hence  the 
data  of  recession  since  the  permanent  occupancy  of  the  region,  are 
valueless  for  this  purpose.  The  only  other  means  of  estimating 
the  rate  of  natural  recession  is  to  employ  the  statements  of  the 
early  travelers  who  have  described  the  Falls.  Their  discoverer  was 
Father  Louis  Hennepin.  In  returning  from  his  captivity  among 
the  Dakotas,  he  saw  the  Falls  in  July,  1680,  and  briefly  describes 
them  as  follows:  "This  fall  is  forty  or  fifty  feet  high,  divided  in 
the  middle  by  a  rocky  island  of  pyramidal  form." 

"  In  ascending  this  river  ten  or  twelve  leagues,  navigation  is  in- 
terrupted by  a  fall,  which  we  named  in  honor  of  3t,  Anthony  of 
Padua,  whom  we  had  chosen  as  patron  of  our  enterprises.  This 
fall  is  50  or  60  foet  in  bight,  and  has  an  island  of  rock,  in  the  form 
of  a  pyramid,  in  the  middle  of  the  chute."  (See  the  Amsterdam 
edition  of  Hennepin's  works,  1704,  chapter  44,  p.  319.)  A  trans- 
lation of  Hennepin's  narration  is  found  in  the  Historical  Collec- 
tions of  Louisiana,  Part  IV,  in  which  he  gives  "  40  or  50"  feet  as 
the  hight  of  the  fall. 

In  the  London  edition  of  Carver's  journal,  177S,  p.  69,  Carver 
thus  describes  the  Falls  of  St.  Anthony,  as  he  saw  them  in  1766  : 
*'This  amazing  body  of  wat«rs,  which  are  above  250  yards  over, 
form  a  most  pleasing  cataract;  they  fall  perpendicularly  about  30 
ft.,  and  the  rapids  below,  in  the  space  of  300  yards  more,  render 
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the  descent  considerably  greater.     ••••••     jj,  jjjg  mj^. 

die  of  the  falls  ntands  a  ama]!  island,  about  40  feet  broad,  and  some- 
what longer,  on  which  grew  n  few  cragged  hemlock  and  spruce 
trees;  and  about  half  way  between  this  island  and  the  eastern 
shore  is  a  rock  lying  at  the  very  edge  of  the  fall  in  an  oblique  po- 
sition, that  appeared  to  be  about  five  or  six  feet  broad,  and  30  or 
40  long.  *  •  *  •  At  a  little  distance  below  the  falls  stands  a 
small  island,  of  about  an  acre  and  a  half,  on  which  grow  a  great 
number  of  oak  trees,  every  branch  of  which,  able  to  support  the 
weight,  was  full  of  eagles'  nests." 

'Hie  engraving  accompanying  this  description  is  that  seen  in 
If^interbottmn's  AnKrica,  and  is  reproduced  ia  Hai-per's  N^ew Motiih- 
ly  Magazine  for  Octobfi;  1875,  and  wrongly  attributed  to  Father 
Hennepin.  Carver's  original  engraving  shows  an  island  above  the 
falls,  which  is  omitted  in  the  copy  in  Harper's.  Carver  states  <m 
the  engraving  that  the  breadth  of  the  fall  is  about  600  feet.  This  en- 
graving shows  an  insignificant  island  just  in  the  brink  of  the  falls, 
extending  neither  below  nor  above  the  falls,  and  an  apparently 
detached  block  of  limerock  lodged  on  the  briijk  between  it  and  the 
eastern  (or  northern)  shore.  In  the  stream  below  the  falls  is  rep- 
resented a  larger  low  island,  not  rocky,  but  alluvial,  nearly  circu- 
lar, and  covered  with  timber. 

Lieut.  Z.  M.  Pike  visited  the  falls  of  St.  Anthony  Sept.  30, 1805. 
His  journal,  published  in  London  in  1811,  is  entitled:  Exploratory 
Travels  through  the  Western  Territories  of  North  America  in  1805- 
6-7.  He  says  of  the  falls.  "The  Falls  of  St.  Anthony  did  not 
strike  me  with  that  majestic  appearance  which  I  had  been  taught 
to  expect  from  the  descriptions  of  other  travelers.  On  an  actual 
survey  I  find  the  portage  to  be  260  poles,  but  when  the  river  is 
not  very  low,  boats  ascending  may  put  in  31  poles  below  at  a  large 
cedar  tree,  which  would  reduce  it  lo  229  poles.  The  hill  on  which 
the  portage  is  made  is  69  ft.  ascent,  with  an  elevation  at  the  point 
of  debarkation  of  15°.  The  fall  of  the  water  between  the  point  of 
debarkation  and  of  re-loading  is  58  feet;  the  perpendicular  fall  of 
the  chute  is  16i  feet;  the  width  of  the  river  above  the  chute  6&7 
yards,  below  209.  In  high  water  the  appearance  is  much  more 
sublime,  as  the  great  quantity  of  water  then  forms  a  spray  which 
in  clear  weather  reflects  from  some  positions  the  colors  of  the  rain- 
bow, and  when  the  sky  is  overcast,  covers  the  falls  in  gloom  and 
chaotic  majesty." 

Major  Stephen  H.  Long  visited  the  Falls  of  St.  Anthony  in  a 
six-oared  boat  in  1817.  His  journal,  which  was  not  published  till 
1860,  and  then  by  the  Minnesota  Historical  Society,  gives  a  more 
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minate  description  of  the  Falla  than  that  of  any  of  his  predecee- 
sora.  The  courtesy  •f  Rev.  E.  D.  Nelll  renders  it  possible  to  give 
a  transcript  from  this  rare  document,*  "The  perpendicular  fall 
of  the  water  at  the  cataract,  as  stated  by  Pike  in  his  journal,  is 
sixteen  and  a  half  feet,  which  I  found  to  be  true  by  actual  meas- 
urement. To  this  hight,  however,  four  or  five  feet  may  be  added 
for  the  rapid  descent  which  immediatelj'  succeeds  the  perpendicular 
fall  within  a  few  yards  below.  Immediately  at  the  cataract  the 
river  is  divided  into  two  parts  by  an  island  which  extends  consid- 
erably above  and  below  the  cataract,  and  is  about  five  hundred 
yards  long.  The  chanoel  on  the  right  side  of  the  island  is  about 
three  times  the  width  of  that  on  the  left.  The  quantity  of  water 
passing  through  them  is  not,  however,  in  the  same  proportion,  as 
about  one-third  part  of  the  wlinle  passes  through  the  left  channel. 
In  the  broadest  channel,  just  below  the  cataract,  is  a  small  island 
also,  about  fifty  yards  in  length  and  thirty  in  breadth.  Both  of 
these  islands  contain  the  same  kind  of  rocky  formation  as  the 
banks  of  the  river,  and  are  nearly  as  high.  Besides  these  there 
are  immediately  at  the  foot  of  the  cataract  two  islands  of  very 
inconsiderable  size,  situated  in  the  right  channel  also.  The  rapids 
commence  several  hundred  yards  above  the  cataract,  and  continue 
abouteight  miles  below.  The  fall  of  the  water,  beginning  at  the  bead 
of  the  rapids,  and  extending  two  hundred  and  sixty  rods  down  the 
river  to  where  the  portage  road  commences,  below  the  cataract,  is, 
according  to  Pike,  fifty-eight  feet.  If  this  estimate  he  correct 
the  whole  fall  from  the  head  to  the  foot  of  the  rapids,  is  not  prob- 
ably much  less  than  one  hundred  feet.  But  as  I  had  no  instru- 
ment sufficiently  accurate  to  level,  where  the  view  must  necessa 
rily  be  pretty  extensive,  I  took  no  pains  to  ascertain  the  extent 
the  fail.  The  mode  I  adopted  to  ascertain  the  hight  of  the  cata- 
ract was  to  suspend  a  line  and  plummet  from  the  table  rock  on. 
the  south  side  of  the  river,  which,  at  the  same  time,  had  very  little 
water  passing  over  it,  as  the  river  was  unusually  low." 

Beltrami  in  1823 1  thus  describes  the  Falls :  "  Seated  on  the  top 
of  an  elevated  promontorj',  I  see,  at  half,  a  mile  distance,  two 
great  masses  of  water  unite  at  the  foot  of  an  island  which  they 
encircle,  and  whose  majestic  trees  deck  them  with  the  loveliest 
hues,  in  which  all  the  magic  play  of  light  and  shade  are  reflected 
on  their  brilliant  anrface.     From  this  point  they  rush  down  a 

'Votattaf  a  itat-varul  4t^  to  OU  fhSt  of  St.  AaVioniiM  \%V  ,ht  Major  BttpKav  B,  Ltig, 
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rapid  desceut  about  200  feet  long,  and,  breakiBg  against  the  scat- 
tered rocks  which  obstruct  their  passage,  they  spray  up  and  dash 
t<^ther  in  a  thousand  varied  forms.  They  then  fall  into  a  trans- 
verse basin,  in  the  form  of  a  cradle,  and  are  urged  upward  by  the 
force  of  gravitation  against  the  side  of  a  precipice  which  seems  to 
stop  them  a  m'oment  only  to  increase  the  violence  with  which 
they  fling  themselves  down  a  depth  of  twenty  feet.  The  rocks 
against  which  these  great  volumes  of  water  dash,  throw  them 
back  in  white  foam  and  glittering  spray  ;  then  plunging  into  the 
cavities  which  this  mighty  fall  has  hollowed,  they  rush  forth 
again  in  tumultuou^  waves,  they  once  more  break  against  a  great 
mass  of  sandstone  forming  a  little  island  in  the  midst  of  their 
bed,  on  which  two  thick  maples  spread  their  shady  branches." 

Keating,  who  narrates  Maj.  Long's  Expedition  in  1823,  says^ 
(Vol  II,  p.  306.) 

"  On  the  6th  of  July  we  walked  to  the  falls  of  St.  Anthony,  which, 
are  situated  nine  miles  (along  the  course  of  the  river,  seven  by 
land)  above  the  fort.  The  first  glimpse  which  we  caught  of  the 
fall  was  productive  of  disappointment,  because  it  yielded  but  a  par- 
tial view,  but  this  was  amply  redeemed  by  the  prospect  which  we 
obtained  of  it  when  the  whole  fall  opened  itself  before  us.  We 
then  discovered  that  nothing  could  be  more  pictuteaque  than  thia 
cascade.  We  bad  been  told  that  it  appeared  like  a  mere  mill-dam, 
and  we  were  apprehensive  lest  a  fall  of  sixteen  feet  would  lose  all 
its  beauty  when  extended  upon  a  breadth  of  several  hundred  yards; 
but  we  soon  observed  that  this  was  by  no  means  the  case.  The 
irregular  outline  of  the  fall,  by  dividing  its  breadth,  gives  a  more 
impressive  character.  An  island,  stretched  in  the  river  both  above 
and  below  the  fall,  separates  it  into  two  unequal  parts,  the  east- 
ern being  two  hundred  and  thirty  yards  wide,  and  the  western 
three  hundred  and  ten.  The  island  itself  is  about  one  hundred 
yards  wide.  From  the  nature  of  the  rock,  which  breaks  into  an- 
gular, and  apparently  rhomboidal,  fragments  of  a  large  size,  this 
fall  is  subdivided  into  small  cascades,  which  udhere  to  %ach  other 
BO  as  to  form  a  sheet  of  water  unrent,  but  composed  of  an  alterna- 
tion of  retiring  and  salient  angles,  and  presenting  a  great  variety 
of  shal^es  and  shades;  each  of  these  forms  in  itself  a  perfect  cas- 
cade, but  when  taken  tt^ther  in  one  comprehensive  view  they 
assume  a  beauty  of  which  we  could  have  scarcely  deemed  them 
susceptible.  ••••*••••  Concerning  the  bight  of 
the  fall,  and  breadth  of  the  river  at  this  place,  much  incorrect  in- 
formation has  been  published.  Hennepin,  who  was  the  first  Eu- 
ropean who  visited  it,  states  it  to  be  fifty  or  sixty  feet  high.    It 
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vas  this  traveler  that  gave  it  the  name  which  it  now  bears,  in 
honor  of  St.  Anthony  of  Padua,  whom  he  had  taken  for  the  pro- 
tector of  hia  discoyery.  He  says  of  it,  that  it  'indeed  of  itself  is 
terrible,  and  hath  something  very  astonishing.'  This  h^bt  is, 
by  Carver,  reduced  to  about  30  feet;  his  strictures  upon  Hennepin, 
whom  he  taxes  with  exaggeration,  might  with  great  propriety  be 
retorted  upon  himself;  and  we  feel  strongly  inclined  to  say  of  him, 
as  he  said  of  his  predecessor,  'the  good  father,  I  fear,  too  often  had  no 
other  foundation  for  his  accounts  than  report,  or  at  least  a  slight  in- 
spection. '  Pike,  who  is  more  correct  than  any  traveler  whose  steps 
we  have  followed,  states  the  perpendicular  fall  at  sixteen  and  a 
half  feet;  Major  Long  measured  it  in  1817,  with  a  plumb  line,  trom 
the  table  rock  from  which  the  water  was  falling,  and  found  it  to 
be  the  same.  Mr.  Colhoun  measured  it  while  we  were  there  with 
a  rough  water  level,  and  made  it  about  fifteen  feet.  The  differ- 
ence of  a  foot  is  trifling,  and  depends  upon  the  place  where  the 
measurement  was  made;  but  we  cannot  account  for  the  statement 
made  by  Mr.  Schoolcraft,  that  the  nver  has  a  perpendicular  pitch 
of  forty  feet,  and  this  so  late  as  fourteen  years  a^r  Pike's  meas- 
urement. The  same  author  states  the  breadth  of  the  river,  near 
the  brink  of  the  fall,  to  be  two  hundred  and  twenty-seven  yards, 
while  Pike  found  it  to  be  six  hundred  and  twenty-seven  yards, 
which  agrees  tolerably  well  with  a  measurement  made  on  the  ice. 
Messrs.  Say  and  Colhoun  obtained  an  approximate  admeasurement 
of  five  hundred  and  ninety -four  yards;  this  resulted  from  a  trigo- 
nometrical calculation,  the  angles  having  been  measured  with  a 
compass  that  was  small  and  not  nicely  graduated,  and  the  base  line 
having  been  obtained  under  unfavorable  circumstances.  Below 
the  fall  the  river  contracts  to  about  two  hundred  yards.  There  is 
a  considerable  rapid  both  above  and  below;  a  portage  of  two  hun- 
dred and  sixty  poles  in  length  is  usually  made  here;  the  whole  fall, 
or  difference  of  level  between  the  place  of  disembarking  and  re- 
loading, is  stated  by  Pike  to  be  fifty-eight  feet,  which  is  probably 
very  near  the  troth ;  the  whole  fall  to  the  foot  of  the  rapids,  which 
extend  several  miles  down  the  river,  may  be  estimated  as  not  far 
short  of  one  hundred  feet." 

Mr.  G.  W.  Featherstonhaugh  says  {Report  of  a  Geological  Re- 
eonnoitsance  made  in  ISSS  from  the  seat  o^  government  to  the  Coteait 
de  Prairie:}  "An  island  about  450  yards  long  divides  the  Missis- 
sippi into  two  parts  at  the  Falls  of  St.  Anthony,  which  have  a  very 
irregular  outline,  owing  to  the  soft  sandstone  being  washed  out 
unequally  in  places,  and  the  superincumbent  strata  of  limestone 
falling  down  in  large  blocks;  these  are  piled  up  in  large  quantities 
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OD  the  bed  of  the  river  immediately  at  the  foot  of  the  falls.  That 
part  of  the  river  on  the  north  side  of  the  island  is  about  two  hun- 
dred and  twenty  yards  in  width.  There  is  a  very  fine  smooth  sec- 
tion of  the  rocks  here  to  the  water,  about  90  feet.  I  should  think 
the  fall  would  not  average  more  than  twenty  feet.  •  •  •  •  • 
On  the  south  side  of  the  river  the  line  of  the  falls  is  a  very  irregu- 
lar curvatnre,  and  measures  about  450  yards  to  the  island.  The 
bight  of  the  fall  does  not  appear  so  great  on  this  side,  ovriug  per- 
haps to  the  bed  of  the  river  being  so  much  choked  up  with  the 
fallen  slabs.  It  is  a  wild  rocky  scene,  but  deficient  in  interest  as 
a  waterfall  on  account  of  its  want  of  hight. " 

Data. 

From  these  descriptions  the  following  data  may  be  eliminated  : 

Hennepin,  1680 — Pyramidal  island  in  the  middle  of  the  fall. 
Hight  of  fall  50  or  60  feet  (or  "  40  or  50  feet. ' ') 

Carver,  1766— Width  of  river  260  yards  (or  "  about  600  feet ;") 
hight  of  the  fall  30  feet ;  a  small  island  in  the  middle  of  the  fall 
40  feet  broad  and  "somewhat  longer,"  wi^h  hemlock  and  spruce 
trees,  and  another  of  an  acre  and  a  half  a  little  below  the  falls, 
with  great  quantities  of  eagles'  neats ;  an  island  also  above  the 
falls  ;  an  oblique  rock  in  the  brink  of  the  falls  half  way  between 
the  island  and  the  east  shore,  "  about  five  or  six  feet  broad  and 
thirty  or  forty  long." 

Pike  in  1805v-Portage  260  poles  ;  waterfall  16i  feet ;  width  of 
river  above  the  falls  627  yards  ;  below  209. 

Long  in  1617 — Island  600  yards  long  divides  the  cataract  and 
river  above  and  below  the  falls  ;  channel  on  the  west  side  three 
times  that  on  the  east  side  ;  one-third  of  the  water  descends  the 
east  channel ;  waterfall  16^  feet.  In  the  broadest  channel,  just 
below  the  cataract  is  a  small  island,  50  yards  by  30  ;  both  islands 
rocky,  with  the  same  formations  as  in  the  banks,  "and  nearly  as 
high  ;"  two  others  of  inconsiderable  siee  immediately  at  the  foot 
of  the  falls,  both  in  the  right  channel. 

Beltrami  in  1828 — Only  distinctly  mentions  an  island  in  the 
falls,  and  an  island  of  sandstone  below,  with  maples. 

Keating  in  1823 — Island  in  the  river  both  above  and  below  the 
fall,  separating  it  into  two  unequal  parts,  the  eastern  230  yards 
wide,  the  western  310  ;  the  island  is  100  yards  wide  ;  total  width 
of  river  at  the  falls  about  594  yards,  with  rough  data  ;  below  the 
fall  the  river  contracts  to  about  200  yards. 

Featherstonhaugh  in  1835. — Island  460  yards  long  divides  the 
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fall  unequfdly  ;  east  channel  220  yards  wide,  west  channel  450  ; 
fall  2Q  feet  average.  ' 

'  In  1856,  just  before  the  erection  of  permanent  mills,  and  the 
diversioD  of  the  water  ao  as  to  disturb  the  recession,  the  falls  on 
the  west  of  the  island  were,  in  general  terms,  abreast  of  the  saw- 
mill of  Farnham  and  Lovejoy.  They  had  a  bend  upward  in  the 
center  of  the  channel,  and  a  sweep  downward  near  the  west  shore. 
Their  ends  were  nearly  opposite  each  other.  The  total  width  of 
the  river,  including  Hennepin  island,  was  1,700  feet  at  the  falls. 
Putting  together  the  statements  of  the  earliest  settlers,  the  down- 
ward sweep  of  the  falls  along  the  east  side  of  the  west  channel 
met  the  island  about  100  feet  below  the  lowest  portion  of  the  flat 
i^ndistarbed  portion  of  the  limerock  on  which  Farnham  and  Love- 
joy's  milldam  is  erected,  the  mill  itself  having  originally  been 
erected  in  a  little  notch  or  jog  in  the  falls,  partly  on  the  limerock 
and  partly  below  the  falls,  close  on  the  shore  of  the  island.  Since 
then  the  falls  in  the  west  channel  have  receded  about  500  feet, 
hastened  by  these  artificial  means  ;  the  falls  on  the  east  side,  hav- 
ing beea  more  protected,  have  not  receded  any  perceptible  amount. 
Considering  all  these  statements,  and  adjusting  their  descrip- 
tions with  each  other  and  with  the  known  position  of  the  Falls  in 
1856,  before  the  permanent'  improvements  for  milling  were  made, ' 
the  following  conclusions  may  be  made  out : 

Hennepin  saw  the  falls  in  1680,  when  Spirit  island  divided  them, 
and  their  hight  was  much  greater  than  now.  The  river  goi^  is 
1,350  feet  wide  across  Spirit  island.  The  confinement  of  the  wa- 
ter in  this  narrower  channel  caused  the  greater  hight  of  the  fall. 

Carver  saw  the  falls  in  1766,  just  as  thej  were  leaving  Spirit 
island  and  entering  on  Hennepin  island.  The  "oblique  rock" 
seen  was  the  submerged  toe,  or  lower,  rocky  end  of  Hennepin  island. 
No  doubt  the  river  completely  surrounded  the  visible  part  of  Hen- 
nepin island,  abofe  ike  brink  of  the  falls ;  the  rock,  which  is  its  sub- 
stnictore,  only  showing  a  small  area  in  the  fall.  The  rhomboidal 
masses,  into  which  the  limerock  is  cut  by  pre-existing  jointage 
flaws,  would  very^  likely  cause  an  oblique  fracture  along  the  brink, 
as  piece  after  piece  fell,  as  fully  detailed  by  Keating  in  1823  in 
describing  the  west  channel.  The  width  of  the  whole  channel  at 
this  point,  stated  by  Carver  as  about  600  feet,  is  1400  feet  by 
careful  measurement.  The  island  which  Carver's  engraving  shows 
above  the  falls  muat  be  in^nded  for  Hennepin  island  which  now 
divides  the  fall,  but  is  very  much  out  of  the  right  position — even  to 

•ThM«BUt*m«Uxr«mid«on  tti«  sattiDrilj  of  UuBn.  Choto.  Dr.  A.  E.  JohusoD  and 

Hr.  8.  W.  Flnibam. 
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represent  any  island.  The  ialaud  which  his  engraving  ebovB  in 
the  brink  of  the  falls  was  the  uppet  end  of  Spirit  island,  while 
the  low  island  below  the  falls,  on  which  he  mentions  great  quan- 
tities of  eagles  nests,  can  be  no  other  than  the  lower  end  of  the 
same  island,*  the  narrow  limerock  having  fallen  sway  in  the  inter- 
vening space,  making  really  (if  hia  engraving  shows  correctly  at 
this  point)  two  parts,  or  islands,  each  being  rocky.  His  engraving 
is  the  copy  of  his  pencil-sketch,  made  probably  from  memory  after 
he  had  left  the  place,  and  the  representation  of  an  island  as  lou>, 
which  ought  to  have  been  high  and  rocky,  rendered  somewhat 
necessary  to  avoid  the  hiding  of  the  falls,  and  engraved  in  London, 
would  be  no  nnexpected  error,  and  would  hardly  be  regarded  an 
imperfection  by  any  but  a  geologist  or  a  professional  artist.  It  is 
possible  also,  if  his  sketch  was  made  after  he  left  the  place,  that  there 
teat  really  but  mw  island  of  the  whole.  His  attention  had  been  di- 
rected during  his  stay  to  the  island  with  the  eagles'  nests,  about 
which  he  speculates  at  some  length  in  his  journal,  and  to  tite 
island  dirUiing  the  falls.  When  he  came  to  make  his  sketch  he 
represented  both  prominent  ideas  without  regard  to  the  esfict 
manner  in  which  they  were  topographically  related  or  united;  and 
flnding  that  a  continued  high  island  would  hide  the  west  channel^ 
(his  view  being  from  the  east  bank)  which  would  materially  inter- 
fere with  the  general  effect  of  his  illustration,  he  so  reduced  the 
hight  of  the  lower  portion  of  the  island  as  to  make  it  appear  like 
another  island;  the  engraver  then  perpetuated  the  appearance,  not 
knowing  the  facts.  Whichever  hypothesis  be  correct,  it  is  not 
possible  for  the  island  represented  in  the  brink  of  the  falls,  to  have 
been  Hennepin  island.  Besides  the  general  agreement  of  the 
whole  account  with  the  accounts  of  future  travelers,  qn  the  sup- 
position of  its  having  been  Spirit  island,  and  the  statement  that 
it  was  in  the  middle  of  the  falls.  Carver's  engraving  shows  ttm 
men  in  the  act  of  portage  of  a  canoe  along  the  east  shore,  below  the 
falls;  showing  that  the  view  presented  was  intended  to  represent 
thej>riMCipa//«fl,  (if  not  the  whole,)  while  thechannel  on  the  east 
of  Hennepin  island  is  now,  and  always  has  been,  since  it  began, 
about  one-third  that  on  the  west  side.  Thus  Carver's  description, 
aided  by  his  very  imperfect  illustration,  fixes  the  position  of  the  - 
falls  in  1T66  at  the  very  foot  of  Hennepin  island. 

When  Lieut.  Pike  arrived  in  1805  probably  nothing  remained 
of  Spirit  island  in  the  brink  of  the  falls,  though  he  gives  no  descrip- 
tion of  the  falls  themselves. 

In  1817,  when  Major  S.  H.  Long  first  visited  them,  Hennepin 
•Sptrit  blud  (whkt  vu  Ian  of  II)  to  1S»,  «ru  still  tb*  (bad*  of  MglM, 
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uilaad  divided  them  unequally,  and  Spirit  island  was  wholly  below 
the  falls,  and  is  described  as  faig)i  and  rocky,  with  the  same  form- 
ations as  are  seen  in  the  banks  of  the  river.  This  statement  dem- 
onstrates the  incorrectness  of  Carver's  engraving  in  this  particular. 
If  Carver  did  not  see  that  high,  rocky  island,  it  never  coidd  have 
got  there,  where  it  exists  still,  between  his  vi'sit  and  that  ol  Long. 

In  1823,  Keating  and  Beltrami  saw  the  falls  in  pretty  much  the 
same  position  as  Long  in  1817. 

Again,  Featherstonhaugh,  in  1835,  repeats  the  same  general 
description. 

There  has  been  no  published  careful  measurement  of  the  river 
from  Fort  Snelling  to  St,  Anthony  Falls,  but  a  lining  of  the  map 
■"constructed  by  Gen,  G,  K.  Warren,  with  the  U.  S,  township  and 
section  lines  represented,  makes  the  distance  almost  exactly  eight 
miles.  Prof.  Khame  has  made  for  the  survey  a  series  of  triangula- 
tions  and  chain  measurements  at  the  falls,  and  in  the  gorge  below, 
with  the  view  of  finding  the  distance  the  falls  have  receded  since 
Carver's  visit  to  1856,  and  also  since  Hennepin's  discovery.  A 
line  across  the  river  got^  through  Spirit  island  may  represent  the 
position  of  the  falls  at  the  time  of  their  discovery  ;  another  across 
the  foot  of  Hennepin  island  with  an  upward  curve  in  the  west 
channel  will  represent  Carver's  line  of  the  falls,  and  another,  one 
hundred  feet  below  the  limerock  on  which  stands  Farnham  and 
Lovejoy's  mill-dam,  may  represent  theminlS56.  It  is  evident  that 
the  interval  between  Carver's  time  and  1856,  is  the  most  teliable' 
datum,  the  statements  of  Hennepin  not  enabling  us  to  determine 
at  what  point  in  Spirit  island  the  falls  were  when  he  first  saw  them. 
Still,  for  the  purpose  of  comparison,  a  point  has  been  assumed  as 
that  at  which  they  were  when  abreast  of  Spirit  island  at  the  time 
of  Hennepin's  visit,  and  Prof.  Rhame  has  taken  measurements 
from  it.  That  point  is  about  the  middle  of  the  undisturbed  limerock 
of  the  island,  and  415  feet  above  the  line  of  the  upper  end  of  the 
piers  of  the  lower  bridge  immediately  below,  in  a  large  re-entrant 
angle  in  the  undisturbed  limerock  on  the  east  side  of  the  island, 
which  angle  runs  from  the  top  of  the  limerock  to  the  bottom. 
The  interval  between  Hennepin's  hne  and  that  of  Carver  is  3dO 
feet,  between  that  of  Carver's  and  that  of  1836,  is  606  feet,  making 
the  whole  recession  since  Hennepin  906  feet. 

ConchisUm. 

Between  Hennepin,  1680,  and  1856,  are  176  years  ;  the  recession 
in  that  time  was  906  feet,  or  an  average  of  5.15  feet  per  year. 
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The  time  needed  at  that  rate  to  recede  from  Fort  Snelling  would 
be  8,202  years. 

Between  Hennepin  and  Carver  are  86  years ;  the  amount  of  re- 
cession was  about  300  feet,  or  3.40  feet  per  year.  The  time 
needed  at  that  rate  to  recede  irom  Fort  Snelling  would  be  12,103 
years. 

Between  Carver  in  1766,  and  1356,  were  90  years  ;  the  recession 
in  that  interval  was  606  feet,  or  6.73  feet  per  year  ;  at  that  rate 
it  would  take  6,276  years  to  recede  from  Fort  Snelling. 

The  average  of  these  three  results  is  S,@59  years.  Still,  the 
exactness  of  the  datum  between  Carver  and  1856,  is  such  that  the 
actual  time  of  such  recession  is  probably  more  nearly  expressed 
by  taking  that  only  into  the  calculation.  This  brings  the  glaciaf 
period  to  a  much  more  recent  date  than  some  other  means  of  cal- 
culation ;  but  it  is  probable  that  no  other  datum  so  exact  for  such 
a  calculation  has  ever  before  been  used. 

The  only  elements  of  possible  error  in  this  calculation  are  : — 
changes  in  the  volume  of  the  river,  and  incorrect  statement  for 
the  length  of  the  gorge  between  the  falls  and  Fort  Snelling. 

In  regard  to  the  first  of  these  elements  of  uncertainty,  it  is  true 
that  the  river  may  have  been  larger  during  the  first  portion  of  its 
occupancy  of  this  channel,  on  account  of  the  proximity  of  the 
glacial  ice,  and  the  recession  hence  more  rapid  than  during  the 
latter ;  yet  the  width  of  the  gorge  between  the  rock-bluffs  does 
not  perceptibly  change  from  Fort  Snelling  to  the  present  position 
of  the  falls.  Indeed,  the  widest  portion  of  this  gorge  seems  to  be 
where  the  falls  are  at  the  present  time.  Again,  the  datum  for  the 
calculation  is  all  taken  from  the  latter  portion  of  the  time  in- 
volved, and  would  more  than  balance  any  error  in  the  opposite 
direction.  It  is  not  altogether  certain,  moreover,  that  an  increase 
of  the  volume  of  water  would  hasten  the  recession.  The  rate  of 
recession  is  dependent  on  the  rapidity  of  the  undermining  of  the 
limerock  by  the  retro-action  of  the  falling  water  on  the  loose 
sandrock.  A¥hile  the  increased  momentum  of  the  water,  incident 
to  an  increase  of  volume,  would  highten  the  falls,  by  digging 
deeper  into  the  sandrock,  it  would  by  that  very  change  remove 
further  from  the  limerock  the  retro-action  of  the  falls,  and  hence 
would  leave  a  quantity  of  undisturbed  sandrock  to  support  longer 
the  limerock.  In  regard  to  the  second  element  of  uncertainty,  it 
would  be  found  that  the  gorge,  if  measured  carefully,  is  a  little 
longer  than  eight  miles  rather  than  less. 

If  the  occurrence  of  onr  winter  in  aphelion,  caused  by  the  pre- 
cession of  the  equinoxes  and  the  revolution  of  the  line  of  the 
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apsides,  about  11,300  years  ago,  was  the  cause  of  our  last  glacial 
period,  the  greatest  effect  of  those  causes  which  had  their  greatest 
force  at  that  time,  was  probably  felt  at  a  considerably  later  date, 
as  suggested  by  Prof.  Rhame,  in  the  same  manner  aa  the  greatest 
'  heat  of  summer  is  not  felt  at  the  same  time  when  the  'causes  which 
produce  it  have  their  greatest  activity.  ^ 

This  subject  has  been  treated  of  by  Dr.  E.  Andrews,  in  a  paper 
read  last  year  before  the  Chicago  Academy  of  Sciences,  but  the 
writer  has  only  seen  a  telegraphic  newspaper , notice  of  it.  The 
same  data  employed  by  Dr.  Andrews  were  furnished  the  writer  by 
Mr.  J.  L.  Oillespie,  of  the  U-  S.  Engineers'  ofGce,  St. , Paul,  and 
are  employed  and  extended  in  the  data  foregoing. 

The  reader  is  referred  to  the  Report  of  the  Chief  of  Engineers, 
1875,  Part  I,  p.  385,  for  Gen.  G.  Z.  Warren's  Eaaay  concerning 
important  physical  features  exhibit^  in  the  calley  of  ths  Minnesota 
river,  and  upon  their  eignijication. 

Xeill's  history  of  Minnesota  from  the  French  Explorations  to  the 
present  time. 

Father  Hennepin's  works,  published  at  Paris,  Utrecht,  London, 
Amsterdam,  and  other  cities,  to  the  number  of  twenty-two  edi- 
tions, from  1688  to  1T42. 

Historical  coUections  of  Louisiana,  Part  IV,  contains  original  nar- 
ratives of  Hennepin  and  others  relative  to  the  early  exploration  of 
the  Mississippi  river,  translated  into  £nglish. 

Three  years'  travds  throughout  the  Anterior  parts  of  North  Atner- 
ica.    Jonathan  Carver,  176ft-7-8. 

Voyage  in  a  Six-oared  Skiff  to  the  Falls'  of  St.  Anthony  in  1617. 
By  Major  Stephen  H.  Long.  Collections  of  the  Minnesota  His- 
torical Society. 

Narrative  Journal  of  travels  from  Detroit  northwest  through  the 
great  chain  of  lakes  td  the  sources  of  the  Mississippi  river,  in  1820. 
H.  R.  Schodcraft. 

Narratiee  of  an  expedition  to  the  Sources  of  the  St.  Peter,  Lake 
Wiitnepeek,  &c.,  in  1823,  under  Major  S.  H.  Long;  by  W.  H. 
Keating. 

Oeologieal  Reconnoissance  made  in  1836  from  the  seat  of  govern- 
ment to  the  Coteau  de  Prairie.     G.  W.  Featherstonhaugh. 

McUerial  Resources.    Fuel. 

There  is  a  large  annual  cut  of  cord-wood  from  the  timbered  por- 
tions of  Hennepin  county,  which  finds  market  at  Minneapolis  and 
St.  Paul,     This  comprises  sugar  maple,  iron  wood,  oak,  bass,  elm 
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and  soft  maple.  The  price  per  cord  varies  with  the  stringency  of 
the  money  market.  During  the  past  year  hard  wood  has  brought 
five  and  six  dollara  per  cord.  Osseo  is  an  important  primary  wood- 
mart;  but  large  quantities  are  hauled  by  the  first  owners  directly 
into  Minneapolis.  The  county  ia  generally  heavily  wooded,  the 
thinly  wooded  and  prairie  portions  being  along  the  valleys  of  the 
Mississippi  and  Minnesota  rivers,  in  the  southeastern  portion. 

.  Building  Stone. 

Th«  quarries  on  the  east  side  of  the  river,  most  accessible,  are 

.  owned  by  the  St.  Anthony  Palls  Water  Power  Company,  and  are 

leased  by  them  to  various  parties,  mainly  to  Patterson  and  Baxter. 

The  quarries  on  Hennepin  island  are  turned  over  to  the  Govern- 
ment for  use  in  the  tunnel,  but  are  owned  by  the  St.  Anthony 
Falls  Water  Power  Company. 

The  quarries  on  Nicollet  island  are  owned  by  Eastman  and  Com- 
pany and  are  worked  by  Henry  and  Abrams. 

The  Mississippi  and  Kum  river  Boom  Company  have  opened 
some  quarries  near  13th  street  north  on  the  east  side  of  the  river, 
and  take  from  the  old  river  bluffs,  back  from  the  river,  a  thin  and 
weathered  stone  for  their  piers.  There  are  also  a  great  many 
openings  in  the  upper  portion  of  the  E.  Division,  by  parties  ownr 
ing  lots  that  cover  the  brink  of  the  Trenton  terrace.  In  these 
cases  attention  was  called  to  the  rock  generally- in  making  excava- 
vations  for  cellars. 

The  quarries  below  the  University  a  short  distance,  famished 
the  stone  for  the  older  portion  of  the  University  building.  The 
rest  of  the  building  was  constructed  from  quarries  on  Nicollet 
island.  Quarries  are  now  wrought  below  the  University  near  the 
"  Old  Cheever  Landing, "  by  Edward  Maloney,  and  Mr.  Malone. 

The  quarries  on  the  west  side  of  the  river  are  owned  by  various 
parties,  the  whole  being  cut  up  into  lots  according  to  the  city  sub- 
divisions. Banks  Arenson,  Andrew  Emson,  Michael  Delimey, 
Holscher  and  Weeks,  Henry  Wax  and  George  McMuUen  own 
those  below  the  falls  opposite  the  University. 

Three-fourths  of  a  mile  below  these  are  quarries  opened  by 
Franklin  Cook  and  Edward  Murphy. 

Quarries  in  Sec.  32,  Bloomington,  are  owned  by  H.  T.  Welles 
and  by  Mr.  Neuser. 

The  stone  taken  from  these  quarries  is,  in  general,  an  aluminous 
bluelimerock,, without  much  variation  in  characters.  It  is  true 
that  there  are  two  or  more  different,  distinct,  strata,  with  different 
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qaalities  of  rock,  as  described  in  giving  the  sections  of  the  Lower 
Trenton,  but  the  great  bulk  of  the  building  stone  is  taken  from 
the  same  stratum,  about  15  ft.  in  thickness,  which  is  the  per- 
sistent stratum  occupj'ing  the  immediate  brink  of  the  Falls  of 
St.  Anthony.  The  rock  of  this  stratum  varies  only  with  the 
degree  of  exposure  to  which  it  has  been  subjected,  so  far  as  it  is 
seen  in  Hennepin  county. 

In  the  upper  part  of  the  city,  along  the  bluffs  of  the  old  river, 
as  ID  the  quarries  opposite  Boom  island,  and  on  the  county  line  of 
Anoka  county,  this  rock  is  very  different,  to  a  considerable  depth, 
from  that  taken  out  below  the  falls.  It  shows  the  effects  of  very 
long  weathering,  probably  dating  from  pre-glacial  times.  These 
differences  are  all  accounted  for  by  the  known  effect  of  water  and 
iron,  with  the  aid  of  time,  on  the  shale  with  which  the  Lower 
Trenton  is  permeated.  The  thin  sheets  of  shale,  which  appear  as 
dark  belts  of  irregular  and  crooked  direction  on  the  newly-cut 
face  of  a  "dimension  stone,"  begin  to  decompose  after  the  lapse 
of  a  number  of  years,  causing  a  shattering  and  splitting  of  the 
whole  mass.  When  the  change  takes  place  under  the  surface  of 
the  earth,  but  where  the  natural  surface  waters  get  free  access, 
the  iron  that  always  accompanies  such  water,  aided  by  the  pyrites 
of  the  rock  itself,  gives  a  rusty  and  dirty,  or  yellowish  color  to  the 
rock  to  a  considerable  depth.  This  is  marked  sometimes  by  the  slow 
decomposition  of  the  limestone  itself,  anil  by  the  sprinkling  of  sand 
or  loam  that  covers  the  rock.  In  the  face  of  these  changes  it  is  no 
wonder  that  a  great  many  who  have  not  watched  them  closely 
should  be  firmly  persuaded  that  the  different  aspects  could  not  be 
assumed  by  the  same  rock. 

Stone  sells  from 50  cents  per  perch  of  16i  feet  (for  "gray  rock") 
to  65  cents.  This  is  for  rough,  non-dimension  stone.  For  range 
rock,  ("blue  stone,")  water  table,  75  cents  to  $1.00  per  foot,  cut ; 
uncut  15  to  18  cents  per  foot. 

Brick  and  Pottery. 

There  is  a  small  pottery  establishment  in  upper  St.  Anthony, 
owned  by  Louis  Kampf,  the  clay  being  taken  from  the  Mississippi 
bank  adjoining.     The  jars  are  light-colored,  bat  not  cream-colored. 

The  following  brick-yards  were  noted  in  Hennepin  county  -. 

Peterson  and  Swansen,  K.  E.  i  Sec.  12,  Crystal  Lake,  above  the 
mouth  of  Shingle  creek.  The  brick  made  here  are  cream-colored ; 
except,  if  poorly  burnt,  the  topmost  tier  of  the  kiln  has  a  reddish 
color.    They  are  molded  in  water.    Although  this  is  the  first  year 
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this  yard  has  been  opened,  it  will  turn  out  about  700,000.  Deliv- 
ered in  MinneapoliB  these  brick  sell  for  $S.OO  per  thousand  ;  at  the 
yard  for  $7.00  per  thousand.  Mixed  wood  costs  $2.25  to  $2.50  per 
cord. 

The  Union  Brick  Company,  (Baxter,  Woodward  and  McNair,) 
Minneapolis,  have  made  two  and  a  half  millions  the  present  season 
(1876  0  generally  burn  five  millions  per  year.  Sell  for  $9.00  per 
thousand,  average  price.  Soft  wood  (basswood)  costs  $8.25  to 
$3.50  per  cord  ;  mixed  wood  (all  kinds  except  hard  maple  and  bass- 
wood)  costs  $3.75  to  $i.00  per  cord  delivered, at  the  yard.  For  a 
description  of  .the  clay  the  reader  is  referred  to  the  drift -sections 
preceding.     The  brick  are  cream-colored. 

Daniel  Woodbury's  yard  is  a  short  distance  above  the  Union 
Brick  Company's  yard,  within  the  valley  of  Bassett's  creek,  and 
he  uses  the  same  general  deposit  of  clay,  but  perhaps  encounters 
more  calcareous  matter  in  the  form  of  concretions  and  bivalve 
shells.  His  brick  are  cream-colored,  and  also  reddish.  Mixed 
wood  costs  here  $3.25,  delivered  ;  makes  400,000  per  year,  selling 
at  $8.50  per  thousand,  or  |9,00,  according  to  the  haul. 

At  Dayton,  brick  are  made  by  Medorre  Araeno,  his  yard  being  the 
same  as  that  occupied  SI  years  ago  by  Lyman  Dayton,  situated  on 
the  north  side  of  Crow  river.  The  brick,  which  sell  for  $8,60  per 
thousand,  at  the  kiln,  are,  generally  of  a  cream  color,  but  those 
from  the  outside  of  the  kiln  are  tinged  with  red.  Two  or  three 
kilns  per  year  are  made  here.  Mixed  wood  is  worth  $1,50  per 
cord  ;  hard  wood  $2.00. 

In  Upper  St.  Anthony  the  old  brick-yard  of  Charles  Grotjann 
has  been  closed.  The  brick  made  were  red,  and  were  not  readily 
saleable. 

Geo.  Erhardt  has  opened  a  new  yard  at  the  N.  end  of  Lake 
Calhoun,  and  sells  red  brick  at  $8.00  per  thousand,  or  $8.50 
delivered. 

Quick-lime. 

There  has  been  some  lime  burnt  from  the  Lower  Trenton  at 
Minneapolis,  but  nothing  is  being  done  at  the  present  time. 
There  is  one  old  pot-kiln,  below  the  falls,  within  the  river  goi^, 
built  of  lime-rock,  owned  by 

Levi  Ghiia  bums  lime  from  boulders  at  Dayton.  His  kiln  has 
been  erected  eleven  years,  and  is  emptied  sometimes  to  the  number 
of  six  times  per  year.  He  sells  at  Anoka,  Princeton,  Elk  River, 
Monticello  and  Dayton,  and  sometimes  at  Minneapolis,  ft-om  $1.50 
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to  $1.75  per  barret.  Anotliei  establiahmeot  of  the  same  kind  is 
run  at  Frankfort,  in  Wright  county,  by  Mr.  Burnings,  and 
another  at  Ots^o  by  Mr.  Ingleaon. 

\ 

Miils  and  Water-powers. 

The  following  extracts,  from  the  Annual  Report  of  the  Minne- 
apolis Board  of  Trade  for  1878,  by  C.  C.  Sturtevant,  secretary, 
convey  a  correct  idea  of  the  importance  of  the  water-powers  of 
Hennepin  county,  and  particularly  of  the  Falls  of  St.  Anthony; 

"  The  vtfat  water  power  which  has  given  to  Minneapolis  her  pre- 
eminence as  the  great  manufacturing  centre  of  the  Northwest, 
and  is  destined  lo  make  it  the  chief  commercial  city  of  the  State, 
is  fiimiahed  by  the  Mississippi  river,  which  has  a  &11  of  62  feet 
within  the  city  limits.  The  volume  of  water  passing  over  tliese 
falls  and  rapids  at  the  ordinary  stage  has  been  estimated  by  com- 
petent engineers  at  120,000  horae-power.  Most  of  it  can  be  used 
with  the  present  improvements  with  from  40  to  60  feet  head,  and 
the  entire  flow  is  available  for  manufacturing  purposes.  The  flrsfc 
practical  use  made  of  thi^  power  was  in  1848,  when  a  dam  was 
built  from  Hennepin  island  to  the  east  shore,  and  four  saw  mills 
erected  on  it.  It  was  not  till  1857,  however,  that  the  present  sub- 
stantial improvements  were  fairly  inaugurated.  On  the  26th  of 
February,  1856,  the  St.  Anthony  Falls  Water  Power  Company 
was  chartered  by  the  Territorial  Legislature,  and  on  the  27th  of 
the  same  month  and  year  the  Minneapolis  Mill  Company  was 
chartered.  Both  charters  are  perpetual,  the  former  controlling 
the  water  from  the  centre  of  the  channel  on  the  west  side  of  Hen- 
nepin island  to  the  east  shore,  the  latter  from  the  same  point  to 
the  west  shore. 

"  Robert  Smith,  of  Alton,  IHinois,  was  the  first  president  of  the 
Minneapolis  Mill  Company,  and  in  1857,  W.  D.  Washburn,  Esq., 
was  appointed  secretary  and  agent.  The  same  year  G.  H.  Bige> 
low,  of  Lawreoce,  Mass.,  a  civil  and  hydraulic  engineer,  made  sur- 
veys and  submitted  plans  for  improving  the  water-power  of  the 
Mill  Company.  The  construction  of  the  dam  and  opening  of  the 
canal,  commenced  in  September,  1857,  and  the  dam  was  completed 
in  January,  1858.  The  first  flouring  mill  (the  Cataract)  was  built 
by  Eastman  and  Oibson  the  same  year. 

"  The  appliances  for  controlling  and  utilizing  the  water-power  of 
this  company  consist  of  a  low  or  waste  dam  built  on  the  ledge, 
commencing  in  the  center  of  the  channel  of  the  river  and  connect- 
ing with  the  dam  of  the  St,  Anthony  Water-Power  Company, 
25 
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theDce  ranniiiK  down  atream  diagonall;  toward  the  westerly  slion 
iOO  feet ;  thence  a  high  dam  again  down  the  stream,  parallel  with 
the  shore  500  feet,  forming  a  pond  above  the  mills  ;  thence  at  right 
angels  100  feet  to  the  pier  at  the  head  of  the  canal,  upon  which 
last  portion  is  built  the  block  of  saw  mills.  With  this  dam  a  head 
of  13  feet  is  obtained,  and  a  sufficient  supply  of  water  is  directed 
to  the  canal,  while  the  large  proportion  of  the  water  passes  over 
the  low  dam  and  is  wasted  on  the  falls. 

"  The  canal  is  ezcarated  along  the  shore  350  feet  to  a  point  op- 
posite the  brink  of  the  fall,  of  a  width  narrowing  from  80  feet  to 
55  feet,  and  below  this  point  500  feet  further  of  a  uniform  width 
of  56  feet,  and  carrying  a  depth  of  11  feet  of  water. 

"  The  mills  located  upon  the  property  improved  by  the  Minne- 
apolis Mill  Company  are  as  follows  : 

(1.)     Upon  or  near  the  eanal  and  supplied  with  uiater  .therefrom. 

Sixteen  Flouring  Mills,  181  runs  of  atone. 

One  Woolen  Mill. 

One  Cotton  MUl. 

One  Iron  Works. 

One  Railroad  Machine  Shop. 

One  Planing  Mill,  Sash,  Door  and  Blind  Factory. 

One  Paper  Mill. 

One  800,000  bushel  Grain  Elevator. 

One  Machine  Shop. 

One  Mill-iuniishing  Shop. 

One  Carding  Mill. 

{2.)     Upon  the  dam  of  the  Company : 

Seven  Saw-mills,  having  nine  gangs,  seven  double  circulars,  and 
other  appropriate  machinery;  daily  capacity  900,000  feet. 

(3.)  Upon  the  river  bank  above  the  canal,  and  discharging  water 
through  the  First  street  tunnel : 

One  Saw  Mill. 
One  Planing  Mill. 
One  Machine  Shop. 
The  City  Water  Works. 

"  The  total  amount  of  power  utilized  by  the  Company  is  about 
'4,600  horse  power. 
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"  The  present  officers  of  the  Company  are  Gen.  C.  C.  Wash- 
'  bam,  President ;  R.  J.  Baldwin,  Treaanrer ;  William  D.  Hale, 
Secretary  and  Agent ;  G.  C,  Washburn,  D.  Morriaon,  W.  D. 
Waahbnm,  B.  J,  Baldwin  and  C.  J.  Martin,  Directors 

"The  improvements  of  the  St.  -Anthony  Palls  Water  Power 
Company  consist  of  a  dam  from  the  east  shore  to  Hennepin 
island,  400  feet  up  the  shore  of  Hennepin  island,,  6t>0  feet  firom 
head  of  island,  west  200  feet,  thence  diagonally  to  the  dam  of  the 
Minneapolis  Mill  Company,  600  feet ;  total  length  of  dam,  1,850 
feet.  The  Company  has  sold ,  eight  saw-mill  sites  on  the  dam  in 
the  east  channel,  which,  together  with  two  flouring  mills,  one 
machine  shop,  and  other  mills,  renting  power  for  manniacturing 
purposes,  utilize  about  1,300  horse  power  under  varying  heads. 

' '  The  whole  water-fall  on  the  Company 's  lands  is  89  feet.  In  all 
further  developmenta  it  will  be  the  aim  of  the  Company  to  use 
the  water  under  a  head  of  from  40  to  60  feet,  voiding  the  water 
through  a  tunnel,  or  tail-race,  now  excavated  in  the  sand-rock 
under  the  limestone  ledge. 

"  The  original  improvements,  made  at  an  early  day,  amounting 
to  some  twenty  mills,  of  different  kinds,  were  destroyed,  mainly 
by  fire,  some  eight  years  since,  and  have  been  replaced  by  substan- 
tial stmctures.  The  Company  are  now  in  a  condition  to  utilize 
to  the  highest  capacity  the  power  controlled  by  them,  and  it  offers 
to  manufacturers  a  field  unsurpassed  in  the  Northwest. 

"The  present  officers  of  the  company  are  Richaid  Chute,  Presi- 
dent; Samuel  H.  Chute,  Agent;  Ernest  Ortman,  Treasurer. 

"In  addition  to  the  mills  located  on  the  power  controlled  by 
these  companies  there  is  one  large  paper  mill  and  one  double  saw 
mill  in  operation.  By  the  above  it  will  be  seen  that  only  a  small 
portion  of  this  vast  water-power  is  now  in  use,  while  the  improve- 
ments of  these  companies  have  rendered  the  whole  flow  of  water 
available." 

"The  permanency  of  this  water  power  is  now  established  beyond 
a  question.  There  was  a  time  when  fears  were  expressed  that  the 
ledge  which  forms  the  falls  might  at  some  future  day  be  swept 
away  by  the  action  of  the  water;  but  aU  apprehensions  of  such  a 
catastrophe  are  at  an  end.  The  Government  in  providing  for  the 
improvement  of  the  navigation  of  the  river  above,  aided  by  the 
water  power  companies  and  the  city,  has  now  completed  such 
works  as  render  the  falls  secure  for  all  future  time. " 
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Flouring  Miils  in  operatUm  in  Minneapdlia  in  1676. 
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D.  R.  Barber  and  Sod. 
Darrow  and  Dibble. 
Hoban,  Shnler  &  Co. 
C.  A.  PUlsbury  4  Co. 
Crocker,  Flak  &  Co. 
Washbom  &  Hazard. 
8.  8.  Brovn  ft  Co. 
Day,  ItolllQS  &  Co. 
J.  C.  Berry  &  Co. 
H.  J.  O.  CroBBwelL 
W.  P.  Cahlll  &  Co. 
C.  A.  Ptllsbnry  &  Co. 
L.  Day  &  Sods. 
J.  A.  Christian  &  Co. 
W.  P.  Ankeny. 
C  A.  PUlabnry  A  Co. 
Hills,  Thompson  &  Co. 
Boll,  Newton  «  Co. 
Stamwiti  and  Shober. 
Pettit  and  Boblnson. 


Product. 

Floor,  barrels 1,186,160 

Bran,  tons 50,9t5 


"The  prodact  of  the  foregoing  mills  for  the  year  1876  was  as 
follows: 

Valno. 
96,810,960 
609,4t>0 

•7,820,410 

"  The  total  shipment  of  flour,  in  car  lots,  from  Minneapolis  by 
rail  during  the  year  1876,  amounts  to  1,000,676  barrels.  A  large 
quantity  is  shipped  in  small  lots,  and  sent  out  by  teams,  while  the 
city  consumption  amounts  to  40,000  barrels.  There  were  also 
50,000  barrels  in  store  in  the  city.  These  several  amounts  make 
up  the  difference  between  the  production  and  the  shipment. 
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Lumber  Mills  in  operation  in  Minneapolis  in  1876. 


Owner. 

Lumber. 

Shingles. 

Lath. 

■ 

18,897,000 
14.128,  IS* 

8,000,000 
17,000,000 

B.«)0,000 
10,200,000 
28,600,000 
19,888,104 
12,fieT,SS7 

8,000,000 
11,600,000 

2,000,000 

8,860,000 

g,fioo,ooo 

18,752,172 

600,000 

1,845,000 
6,966,000 
8,600,000 
6,000,000 
8.000,000 
8,000.000 

860,000 

2,000,000 
1,300,000 

2,701,760 

2,680,600 

8,000,000 

............ 

21 

2,819,600 
2.818,000 
2,000,000 
2,000,000 

HiDDespolle  MUI  Co.,  two  mllto 

460,000 

1,406,000 

6,000,000 

1.600.000 

184,631,277 

85,004,260 

21,S6e,860 

"The  production  of  lumber  was  the  firet  monufacturiag  indus- 
try introduced  into  Minneapolis,  and  has  added  more  largely  to 
the  population  of  the  city  than  any  other  branch  of  business. 
The  'firat  mill  was  erected  in  1818,  bat  all  the  original  mills  built 
have  given  place  to  new  and  improved  structures.  At  this  time 
there  are  eighteen  sawmills  and  one  shingle  mill  in  the  citj*. 
Nearly  all  the  saw  mills  have  shingle  and  lath  mills  attached. 
The  lumber  product  is  distributed  through  the  states  of  Minnesota, 
Iowa,  Missouri,  Kansas,  Nebraska,  and  the  territory  of  Dakota. 
The  most  of  it  ia  shipped  by  rail,  althongh  a  small  portion  is 
rafted  below  the  falls  and  floated  down  the  Mississippi  river  to 
St.  Lonis  and  other  points. " 

Mills  in  operation  in  Hennepin  County  outside  the  city  of  MmneapeHs. 

Pratt  and  Baird,  Richfield  P.  0.  ;  custom  and  ship  to  Minne- 
apolis ;  4  runs  of  stone  ;  seven  feet  head ;  dam  in  Minnehaha 
creek. 

Craik  and  Sons,  Edina  Mills  (also  known  as  the  Red  Mills ;) 
dam  in  Minnehaha  creek  ;  13  feet  head  ;  4  runs  of  stone  ;  custom 
and  ships  at  Minneapolis. 

Met2  and  Peacka,  below  Minnehaha  Falls  ;  dam  in  Minnehaha 
creek  ;  11  feet  head  ;  two  runs  of  stone  ;  custom. 
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Btizter  and  Northway,  Champlin  ;  GhampUn  Mills  ;  two  nms  of 
stone  i  Elm  Creek  power  ;  fall  16  feet ;  shipping  and  custom. 

Weitzel  and  Hurlbnt,  Dayton  ;  Dayton  Mills  ;  Crow  river  power ; 
fall  9  ieet ;  five  runs  of  stone ;  ships  at  Itasca. 

Henry  Weitzel,  sec.  10,  Maple  Grove  ;  Maple  Grove  Mills  ;  Elm 
creek  power ;  12  feet  fall ;  two  runs  of  stone  ;  custom. 

McAfee  and  company,  N.  W.  i  sec.  21,  Bloomington ;  Bloom- 
ington  Mill ;  26  feet  head  ;  three  runs  of  stone. 

Bahn  Brothers,  see.  26,  Eden  Prairie  ;  Eden  Prairie  Mills;  two 
nms  of  stone. 

Minnetonka  Mill  Company,  Minnetonka  City  ;  Minnetonka 
Mills ;  dam  in  Minnehaha  creek ;  12  feet  head ;  seven  runs  of 
stone ;  shipping. 

Herrick,  Douglas  &  Co.,  on  Minnehaha  creek ;  Globe  Mills  ; 
eight  feet  head ;  four  runs  of  stone  ;  shipping. 

Medicinal  Waters. 

Some  of  the  springs  of  the  county  have  a  local  repute  for  medic- 
inal qnalitiea.  The  Chalybeate  Springs  of  Minneapolis  consist  of 
a  copious  discharge  of  water  from  the  top  of  the  shale  layer  be- 
tween the  main  calcareous  members  of  the  Lower  Trenton  in  the 
blnff  of  the  river.  They  are  situated  just  below  ike  falls,  on  the 
east  side  of  the  river.  The  overlying  layer  of  limeroQk  is  parted 
along  some  planes  and  allows  the  water  to  enter  it,  but  the  shale 
is  nearly  impervious,  and  sheds  it.  The  water  is  not  originally 
from  the  rock,  but  is  the  drainage  from  the  drift,  and  the  bog 
swamp  east  of  St.  Anthony.  It  probably  derives  its  iron  £rom  the 
ferriferous  drift  of  the  hivSa  east  of  St.  Anthony ;  passes  into  the 
swamp,  deposits,  after  evaporation,  a  considerable  iron  as  a  bog 
iron  ore,  and  carries  on  what  it  does  not  leave  in  the  swamp,  pene- 
trating the  gravelly  and  sandy  drift  between  the  swamp  and  the 
river  bank.  The  iron  is  deposited  as  a  peroxide  on  the  rock  over 
which  the  water  runs.  The  taste  of  the  water  is  ver;  pleasant, 
and  is  similar  to  that  of  a  number  of  wells,  which  afford  Chalybeate 
water,  situated  further  back  from  the  river  and  on  the  mai^in 
of  the  swamp.  Although  this  water  is  known  as  Chalybeate,  from 
the  copious  deposit  of  iron  it  gives  on  exposure  to  the  air,  yet  the 
quantity  of  iron  present  is  very  small. 

On  analysis  Mr.  3.  Dana  Hayes,  of  Boston,  has  said:  "When 
heated  it  evolves  gas  ;  after  some  evaporation  it  becomes  opales- 
cent, and  finally  deposits  a  precipitate,  while  it  becomes  more  and 
more  alkaline.    It  has  the  chemical  character,  and  is  strictly  an 
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alkaline  mineral  water,  reBembling  well-known  waters  found  in  the 
northern  pa^  of  Vermont,  and  in  Oermany  and  elsewhere  in  Eu- 
rope."    Mr.  Hayes  gives  the  following 

Analysis. 

"  One  tJuited  States  gallon,  or  231  cabic  inches,  containB  nine- 
teen and  eighiy-fonr  hundredths  grains  of  solid  dry  ntineral  matter, 
consisting  of: 

Potub * 1.867 

Soda 1.900 

Sodlara....  060 

Lime G.8M 

Magnesia 1.689 

Ammonia. '. Trace 

Alumina Trace 

Protoxide  of  Iron • 026 

Snlpharlc  acid 117 

Cblorlne lOi 

SUlclc  acid 646 

Carbonic  acid,  combined 8.10* 

Crenlc  add,  organic UO 

Total. .r. 10.8M 

"  These  elements  are  probably  combined  in  the  water  forming 
the  following  salts  and  compounds  : 

Carbonate  of  potaab Snlpbate  of  potash. 

Carbonate  of  soda Silicate  of  soda. 

Carbooate  of  lime .CUotlde  of  Sodium. 

Carbonate  of  magneala • Crenate  of  IroD,  etc. 

'*  All  the  corbonates  named  exist  in  the  state  of  biearbonates  ; 
and  the  gases  present  are  carbonic  acid,  oxygen  and  nitrogen  ; 
the  water  containing  three  and  three-tenths  volumes  of  mixed 
gases  in  one  hundred  volumes  of  water.  The  aeration  of  this 
water  renders  it  a  pleasant  beverage,  and  prevents  the  sense  of 
heaviness  after  it  has  been  drank  in  quantities.  Beside  the  alter- 
native medicinal  quahties  possessed  by  this  water  when  taken  in- 
ternally, it  will  be  found  beneficial  in  hot  and  cold  baths,  especially 
in  certain  cases  of  skin  disease.  And  it  may  be  bottled  and  kept, 
retaining  all  its  virtues  for  months  without  material  alteration. " 

The  Russell  Mineral  Spring,  situated  near  the  margin  of  the 
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same  swamp,  is  described  by  Prof.  Peckbam  on  page  61,  of  the 
general  report  for  1873.  This  water  has  nearly  the  same  chemical 
composition  as  that  above  mentioned  and  within  less  than  a  grain 
the  same  total  solid  matt«r  per  gallon,  deposits  on  exposure  a  perox- 
ide of  iron,  and  is  probably  £rom  another  drainage  course  from  the 
same  general  reservoir — the  peat  marsh  lying  between  the  river 
sad  the  drift  bluffs,  on  the  east  side  of  the  river. 

At  points  a  little  further  dovra  the  river,  near  the  University, 
the  water  that  runs  down  the  bluff  &om  springs  issuing  near  the 
top  of  the  bluff,  deposits  a  calcareous  tufa,  which,  in  favorable 
circumstances,  has  beconfe  several  feet  thick.  When  the  spatter- 
ing water  falls  on  moss,  which  often  grows  in  such  damp  spots, 
it  covers  the  moss  with  a  film  of  carbonate  of  lime  which,  by  grad- 
ually increasing,  imprisons  the  moss,  killing  it,  but  takes  its  form 
and  even  its  name,  the  moss  itself  gradually  oxidizing  and  passing 
off  in  the  air,  aa  grass  decays  on  the  prairie.  The  deposit— loose 
and  spongy — is  then  known  as  "  Petrified  Moss. ' ' 

The  "  Great  Medicine  Spring, "  an  old  resort  for  the  Indians,  is 
situated  a  few  miles  west  of  Minneapolis,  on  the  land  of  Mr. 
Wales.  It  also  is  chalybeate,  bat  its  exact  chemical  qualities  are 
not  known. 

Earthiwrka. 

Hennepin  county  presents  a  rich  field  for  the  anthropologist, 
a  field,  however,  which  has  not  been  much  explored.  In  the  sur- 
vey of  the  county  artificial  mounds  were  seen  in  a  number  of 
places  ;  the  following  were  noted : 

There  are  two  large  mounds  on  the  south  bank  of  Grow  river, 
at  Dayton,  forty  feet  across  and  about  ten  fieet  in  hight. 

Four  are  on  Mr.  Aaron  Hoag's  land,  sec.  18,  Hassan. 

There  is  another  large  mound  on  James  Ream  'a  land,  two  miles 
above  Dayton,  on  the  north  side  of  the  river. 

There  are  a  great  many  mounds  along  the  Minnesota  river, 
above  Fort  Snelhng  ;  two  or  three  on  sec.  1,  Bloomington  ;  one 
is  on  the  road  near  Mr.  Van  Ness',  near  the  line  between  sections 
1  and  12,  Bloomington  They  occur  on  Mr.  Brosseau's  land,  sec. 
14,  and  frequently,  oiong  the  bluff,  further  up,  as  for  as  Shakopee 
at  least. 

There  is  a  lai^  mound  on  sec.  37,  Eden  Prairie,  visible  for  some 
distance  across  the  prairie. 

There  is  a  mound  on  S.  E.  i  sec.  1,  Minnetonka,  near  Wayzata. 

At  Mound  City,  at  the  western  end  of  Lake  Minnetonka,  are 
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"about  40"  monnds  on  Sec  24,  iMinnetriata.  A  number  of 
others  are  on  Nobles  island,  near  the  same  place  ;  others  are  on  N. 
Saunders'  farm  near  Halstead's  Bay,  Sec.  22.  There  are  others  at 
Excelsior,  on  P.  M.  Gideon's  land,  Sec.  28. 

Some  at  Palmer's  lake  have  been  opened  by  members  of  the 
Minnesota  Academy  of  Natural  Sciences,  and  their  contents 
described  by  Dr.  A.  E,  Johnson,  A  fine  specimen  of  a  shin-bone, 
characteristic  of  the  Mound-Builders  was  taken  from  a  mound  at 
Palmer  lake. 

On  the  land  of  James  Shaver,  KW.  i  Sec.  17,  Minnetonka,  are 
a  great  many  mounds.  In  the  summer  of  1875  a  number  of  these 
were  located  by  chain  and  compass  by  a  party  from  the  Minnesota 
Academy  of  Sciences.  They  were  found  to  lie  on  the  bluff  and 
knolls  overlookii^  the  water  of  the  lake,  following  the  higher 
land,  without  r^ard  to  direction  or  relative  position,  No  plan  or 
order  was  discemable,  though  about  20  were  carefully  surveyed. 
They  vary  in  height  ^m  two  or  three  ieet  to  five  or  six,  and  from 
ten  feet  in  diameter  to  forty.  There  are  in  that  neighborhood 
fifty  or  more  within  the  area  of  a  quarter-section  of  land. 

Eight  mounds  of  the  same  kind  are  seen  on  Widow  Ferguson's 
land.  Sec.  33,  Excelsior,  also  overlooking  the  lake.  Others  are  on 
NW.  i  Sec.  11,  Medina,  land  of  Albert  Johnson  ;  and  on  Samuel 
fiarto's.  Sec.  7,  Minnetonka  ;  a  large  one  is  on  the  first  high  point 
east  of  Gale's  island,  on  Big  island.  ' 
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IX. 

REPORT  ON  THE  GENERAL  MUSEUM. 


COMTAIHINO  THE  COLLECTIOirB  OF  THE  QZOLOQICAL  Aim  MATDBAI. 
HIBIOBT  BUBT8Y  ;  FOB  THE  TEAS  187d. 


I  N.  H.   WtncheU,  Curator. 


During  the  Fall  of  1876  the  cases  designed  for  the  Museum  were 
completed  so  far  as  they  had  been  contracted  for,  and  during  the 
Cbristmaa  vacation  they  were  filled  by  the  display  of  the  Ward 
GaatB.  Another  larger  case  was  immediately  built  in  the  same 
room  for  the  reception  of  the  mounted  mammals.  Thus  three 
sides  of  the  room  were  occupied  with  suitable  cases.  In  the  center 
were  placed  some  of  the  larger  of  the  casta,  including  the  Qlypto- 
don,  and  the  Mastodon,  on  pedestals.  The  Megatherium  is  also 
designed  for  this  group,  but  has  not  yet  been  unboxed.  It  became 
evident  at  once  that  the  room,  even  if  supplied  with  all  the  caaes 
it  coald  contain,  was  too  am^  to  accommodate  the  collections  on 
hand.  The  Regents  have  concluded  therefore  to  carry  out  the 
original  plan  and  to  devote  the  other  large  room,  across  the  hall 
from  the  first,  to  a  strictly  geological  and  mineralc^ical  cabinet, 
reserving  the  first  mainly  for  zoological  specimens. 

Several  boxes  of  fossils  belonging  to  the  survey  were  opened  and 
carefully  studied  and  labeled  during  the  summer,  but  owing  to  the 
lack  of  suitable  cases  they  were  retained  in  the  geological  labora- 
tory. Mr.  Herrick  labeled  the  shells  on  exhibition  that  were  pur- 
chased of  H.  T.  Woodman,  and  collected  about  a  hundred  native 
birds.     These  are  not  mounted,  but  are  skiuned  and  stufied. 

The  Museum  has  had  large  accessions  during  the  year  through 
donations  and  parchases  at  the  Centennial  Exhibition.  Some  of 
these  specimens  have  been  catalogued  and  labeled,  as  may  be  seen 
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by  tlie  accompanying  statement,  but  the  most  of  them  have  not. 
The  priacipal  donora  were  the  following: 

The  Geological  Survey  of  Canada,  through  A.  R.  C.  Selwyn, 
Director. 

The  Central  Pacific  R.  R.     Galifomia. 

The  Pennsylvania  Diamond  Drill  Company. 

The  Wisconsin  Geological  Survey,  through  Mr.  E,  T.  Sweet. 

The  Pacific  Guano  Company. 

The  Kentucky  Geological  Survey,  through  John  R.  Proctor, 
Secretary  of  the  Survey. 

Tennessee  Centennial  Commission,  through  Gen.  J.  T.  Wilder. 

The  Land  Department  of  the  Little  Rock  and  Fort  Smith  R.  R. 

The  Selma,  Rome  and  Dalton  R.  R.     Alabama. 

Some  minerals  also  were  purchased  at  favorable  rates  of  Mr. 
Herbert  R.  Saunders  and  of  Prof.  A.  E.  Foote. 

The  most  important  addition  to  the  mineralogical  collections 
made  during  the  year  was  in  the  purchase  of  the  entire  cabinet 
collection  of  Mr,  (Jeo.  F.  Kunz,  of  Hoboken,  N.  J.  This  has  not 
been  received  yet  at  the  University,  and  is  not  enumerated  in  the 
following  catalogue.  In  general  it  embraces  a  complete  set  of 
zinc  and  iron  ores,  and  species,  so  far  as  they  can  be  got  in  the 
locality  of  Franklin  and  Ogdensburg,  N.  J. ;  also  a  collection  pre- 
pared by  the  late  Charles  Clifton,  for  Owen's  college,  England; 
also  a  general  series  of  mineral  species  in  excess  of  Uie  foregoing 
zinc  and  iron  compounds  amounting  to  at  least  125  species,  with 
many  duplicates.  Fifteen  boxes  of  this  collection  have  been  re- 
ceived. There  are  still  about  twenty  more.  No  systematic  at- 
tempt has  been  made  to  catalogue  the  Eool<^cal  specimens.  The 
following  is  a  list  of  the  geological  and  mineralogical  specimens  so 
far  as  they  have  been  examined  and  labeled: 
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X. 

ORNITHOLOGICAL  NOTES. 


MimrRAPOLis,  Dec.,  1876. 
Prof.  Winchell : 

The  work  represented  by  the  following  list  of  birds  was,  of 
course,  macb  impeded  by  the  difficulties  incident  to  the  aeason 
during  which  it  was  prosecuted;  for  not  only  are  there  compara- 
tively few  birds,  and  those  of  the  commonest  species  to  be  found 
during  the  heated  term,  but  those  actually  collected  are  often  unfit, 
on  acconnt  of  the  summer  moult,  for  preservBtion  or  study. 

Yet  though  the  field  work  was  over  before  the  fall  migration  was 
&irly  commenced,  a  few  facts  of  some  interest  were  noticed. 

From  obserrations  made  during  the  summer  it  would  seem  that 
the  Brotherly-Love  Vireo  (Vireo  pkiladdphtciu)  is  not  as  raie  as 
ontil  recently  supposed,  and,  indeed,  it  may  be  found  to  be  quite 
aa  common  in  this  locality  as  the  Vireo  gilmts.  The  vireos  col- 
lected were  shot  without  discrimination,  yet  two  were  quite  typi' 
eel  specimens  of  philadelphicus. 

The  results  obtained  from  the  study  of  the  few  shrikes  as  yet 
collected  at  Minneapolis  are  so  unexpected  and  with^  so  contra- 
dictory, that  the  following  remarks  are  given  with  some  hesitanoyt 
especially  as  they  are  at  variance  with  what  has  been  written  upon 
these  birds  by  others  who  have  collected  in  this  State. 

The  Great  Korthem  Shrike,  or  CoUurio  borealU,  is  as  yet  only 
noted  as  occurring  daring  Spring  and  Fall.  I  have  never  heard  of 
the  nest  in  this  vicinity.  I  am  led  to  believe  that  the  bird  is  some- 
what rare,  even  during  the  migrations,  for  in  the  Spring  it  is  veiy 
conspicaoufl  from  the  habit  it  has  of  perching  on  a  high  tree  ami 
uttering  ^intervals  its  peculiar  metallic  cry  on  ite  arrival  in  any 
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locality;  Bndthaa  the  comparatively  small  number  of  specimens 
collected  ia  more  significant. 

The  Bmaller  shrikes,  so  abundant  here,  or  many  of  tiiem,  seem 
to  partake  of  the  characteristics  of  both  varieties,  rizi  ludoficianus 
and  excubUoroides.  The  three  in  the  masemn  seem  to  me  to  nearly 
accord  with  the  descriptions  of  ludoeicianua.  They  all,  together 
with  two  in  my  own  collection,  have  the  two  inner  tail  feathers 
black  to  the  bases;  but  another,  which  also  possesses  several  other 
resemblances  to  exeubitoroides,  has  evident  white  patches  on  all  the 
taO  qnills.  Again  a  number  of  these  birds  in  the  possession  of 
Mr.  T.  S.  Roberts  agree  in  disagreeing  with  every  description  of 
either  variety, 

I  draw  from  these  facts  the  inference  that  the  variety  ludovi- 
oianus  predominates  over  the  other,  bat  that  the  types  are  mingled 
and  blended  bo  as  to  baf&e  any  accurate  identification. 

The  nesting  of  these  birds  may  be  easily  observed  in  many  parts 
of  tiie  suburbs,  but  the  nests  are  often  mistaken  for  those  of  the 
more  northern  Butcher  Bird. 

Perhaps  the  Red-bellied  Kuthatch  may  be  less  rare  during  mi- 
gration than  supposed,  if  searched  for  in  suitable  localities. 

The  bird-fauna  of  the  State  has  received  one  addition  in  the 
tern  Sterna  caspia  (Thalassus  c.  Boie.)  This  is  the  largest  of  the 
terns,  and  is  a  very  beautiful  and  striking  bird.  The  only  speci- 
men as  yet  identified  from  this  State,  as  far  as  I  am  aware,  was 
secured  at  Long  Lake  by  Will  Secombe,  of  Minneapolis,  by  whom 
it  was  presented  to  the  museum. 

The  English  House-Sparrow  was  simultaneously  observed  by 
Mr.  Roberts  and  myself  during  the  early  part  of  the  winter  about 
the  streets  of  the  city,  and  I  learn  from  that  observer  that  they 
have  survived  our  severe  weather  as  yet. 

The  fact  that  birds  are  often  iniested  by  intestinal  worms  par- 
ticularly the  Tape  Worm,  (Ttenia)  has  attracted  so  much  notice  of 
late  that  I  mention  the  collection  of  a  variety  of  these  parasites 
from  the  solitary  Tattler ;  also  a  quasi-parasitic  colony  of  crusta- 
ceans found  upon  a  goose.  I  received  from  Mr.  Roberta  several 
specimens  of  crustaceans  collected  from  Hutchins'  goose,  found 
deeply  imbedded  in  the  feathers  near  the  skin.  These  proved  to 
be  miniature  Sand  Fleas  (fresh  water.)  Of  course  it  ia  hardly  to 
be  supposed  that  this  was  more  than  an  accident.  I. cannot 
account  for  this  except  by  supposing  it  to  be  the  result  of  the  pro- 
clivity  of  these  fieaa  (ao  often  noticed)  to  wedge  themselves  in  the 
thick  masses  of  leaves  upon  the  Bladder-wort  and  other  water 
plants. 
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^  VES. 


Nott-    A  star  (*)  nlgnlQea  male.    A  dagger  (t)  denotes  the  female. 


TURDIDS. 

1.    HaTpochyachus  rubs.   Cab.    Brown  Tbrnsb.    Hluneapolls,  Aug.  20tli, 

1878.     (89.) 
3.    Hlmna  caroUnenBls.    Cab.    Cat  Bird.*    Hlnneapolis,  Hay  14th,  1875. 

{»■) 


8.    Sitta  caroJlnensls.    Gm.    White-Bellied  No thatcb*    MlDneapoUs,  Ang. 
12th,  1678.    (6i.) 

4.  Sltta  caroltnensls,  Gm.    WhIte-BeUled  Nnthatch.    UlnneapoUs,  July 

I4th,  1876.    (SB.) 

5.  Sltta  c&nadenBla,  L.    Red-Bellted  Nnthatch.    MlnDeapoUs,  Ang.  tSth, 

1878.    (66.)    Not  common. 

Stlticouda. 

8.    HnlotlUaTarta.    Vletll.    Black  and  White  Creeper.*  HlnneapoUa,  Ang. 
leth,  1876.    (10.) 

7.  HnlotlUa  Tsria.    Tielll.    Block  and  White  Creeper.    Minneapolis,  Ang. 

I8tJi.  1876.    (7T.) 

8.  Dendrceea    {estlTo.    Bd.    Golden    Warbler.    Minneapolis,    May    Tth, 

1878.     (6.) 

9.  Dendroeea  ffistlTa.    Bd.    Qolden  Warbler.*    HlnneapoUs,  Ai^.    I6th> 

1876.     (7.) 

10.  Dendrraea  Eestlva.    Bd.    Golden  Warbler."    Minneapolis,  Ang.  14th, 

1876.     (8.) 

11.  Dendnsea  coronatA.    Onty.    Yellow-Bamped  Warble ct    MtDneapoUs, 

Hay  lOth,  187S.    (9.) 
is.    HnkitUlaTBrla.    TlelU.    Block  and  White  Creeper.    Hlnoeapolla,  Aug. 
18tb,  1876.    (76.) 
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IS.    BelnroB   sDrocaplUaa.    Sw.    Golden-Crowned  Thnuh.*    HlnneBpolls, 
Aug.  SOth,  1876.    {!».) 

14.  Selnnu    aorocaplllns.    8w.    Oolden-Crowned   Thnub.    Hlnneapolls, 

Haj  13th,  18TE.     (4.) 
U.    SelBTiu  noTembnelnBls.   Nntt.  Water  Tttrnsh.  Lake  Mlnnetonka,  Aug. 
14th,  1878.    (B.) 

15.  eetopluga  ratlcllla.    Sw.    Bed  SUrt*    HlnneapoUB,  Ang.  SOth,  1876. 

(80.) 

17.  Setophaga  mtlcUla.    Sw.    Bed  Start.*    UlnneapoltB,  Ang.  SOtb,  1876. 

(Bl.) 

18.  Setopbaga  raUcUla.    Sw.    Bed  Start.   Hlaneapolls,  Aug.  ISth.    (IS.) 

TufAORIDA 

IB.    Fyranga  rubra.  Vlelll.    Scarlet  Taaager.*  UlQDeapotls.Jtilr  18tb,  1876. 

(M.) 

BiRVttOtSIDX. 

50.  Cotjle  rlparla.    Bole.    Bank  SwaUow.*    UlnneapoUs,  Aug.  I4th,  1876, 

amtmubm. 

51.  Ampelis  cedromm.    Bd.    Cedar  Bird.*    Hlnneapolls,  July,  1876.   (SB.) 

VlBtODINf. 

S9.    Vlreo  ollvacea.    L.    Bed<«;ed  Tlceo.*    HlnneapollB,  JDI7  iBih,  1876. 
(II.) 

55.  Vlreo  pUlldelphlca.  Caaaln.    FhUldelptala  Tlreo.    Minneapolis,  Ang. 

1876.    (H.) 
S(.    Vlreo  pbUldelphlca.  Cawln.    PfaUldelphla  Vlreo.    Hlnneapolla,  Ang. 
30th,  1878.     (78.) 

56.  Vlreo  gllva.    Casa.    Warbltng  Vtreo.*    Ulnneapolls,  Jul;  lltfa,  1876. 

(18.) 
86.    Vlreo  flavlfrona.   Bd.   Tellow-throated  Vlreo.*   MlsneapoUa,  Ang.  16th, 
1BT6.    (18.) 

ST.    Collorlo  ludlrlclanna.    Bd.    Loggerhead  Shrike.*    Hlnneapolla,  Aug., 

1876.     (7.) 
38.    CoUurlo  ladirlcUnna.    Bd.    Loggeikead  Shilke.t    Hlnneapolla,  Jnlr 

SOth,  1876.    (S.) 
S9.    Collnrlo  Indlvlclanns.    Bd.    Loggerhead  Shrike.    Hlnneapolla,   187B. 

(8.) 
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Fbihoillidx. 

80.  Chrysomltrla  trisils.    Bon.    Yellow  Blrd.f    Hlnneapolia,  Nov.  26tb, 

1875.  (SI.) 

81.  Chryaomltrlstrlsits.  Sod.  TellowBlrd.*  Cliunplin, Hlnu.,  Jnno I8tii, 

ISTA.    (80.) 

39.  FlectrapbaneB  nirallB.    Meyer.    Snow  Bunting.*    Btinne&polle,  Not. 

SOth,  18T6.  (88.) 
88.    Plectropbuies  nlralls.    Heyer.    Snow  Bantlng.t    UioDeepoUe,  Nor. 

SOtli,  1876.  (89.) 
U.    Po(Bcet«8  gramlneoN.    Bd.    Ortes  Flncb.    Minneapolis,  Aug.  letltt 

1876.  (SB.) 

SS.    Fo<Bcetea  gramlnene.     Bd.     Qraee  Finch.    Hlnneapolla,  Ang.  1879. 
(8S.) 

88.  Spliella  Boclalle.    Bon.    Chipping  Sparrow.*    lUonoapollB,  Ang.  Ud, 

1876.  (82.) 
S7.    SpizelU  montlcolor.    Bd.    Tree  Spurow.*     Hlnneapolls,  Oct.   9tti, 

1876.  (Si.) 
86.    Splzella  pallida.    Bon.    Clay^Colored  Bttntlng.*    Hlnneapolla,  Aug., 

1876.    (88.) 

89.  Splzella  pallida.    Bon.    Clay-Colored  Bnntlng.f    UlnneapollB,  Kay  7th, 

187a.    (84.) 

40.  Chondestes  grammaca.    Bon.    Lark  Finch.    Hlnneapolls,  187S.    (88.) 

41.  Heloiplia   melodla.    Bd.    Song  Sparrow.*    Mlnceapolla,  Ang.  IStb, 

1876.    (87.) 

45.  Oonlaphea  IndlTlclana.    Bowdlch.    Roae-Breaated  Qroebeak.*    Ulnne- 

apoDe,  Jane,  ie7<.    (37.) 
48.    Oonlaphea Indlvlclaua.    Bow.    Rose-BreastedGrosbeak.    Hlnneapolls, 

Ang.  UOt,  1876.    (78.) 
44.    Cyaooaplza  cytnea.    Bd.    Indigo  Bird.*    Minneapolis,  Jnly,  1878.  (19.) 

46.  PIpllo  crythrophth&lianB.    VIelll.    Chewlnk.*    Minneapolis,  Ang.    M, 

1S76.  (89.) 
48.    Jnnco  Iiyemalls.    Sd.    Snow  Bird.*    Hlnneapolls,  Oct.  9th,  1876.  (6S.) 

Ibtkrida. 

47.  Dollcbonyz  oryslToms.    Sw.    Bobolink.*  Hlnneapolla,  July  SOth,  1676. 

(48.) 

48.  Agelnns  phcBDlcliB.    T.    Bed- Winged  Black  Bird.*    Ulnue^oUa,  Ang. 

4tb,  1876.    (41.) 

49.  Stnmella  magna.    Sw.    Meadow  Lark.*    Hlnneapolla,  Jnly  18th,  1876. 

(40.) 
80.    leterus  balUmore.  Dandln.  Baltimore  Oriole.*  Mlnneapolli,  Hay  SSd, 

1676.    (SI.) 
SI.    letena  sparine.    Bon.    Orchard  Oriole.*    Hlnneapolla,  187S.    (99.) 
63.    letems    sporius.    Bon.    Orchard    Oriole.*.  Hlnneapolls,  1878.    Jwp. 

ipedmint.    (28.) 
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eS.    letenu  spnrlns.   Bon.    Orchard  Orlole.f   HlnneBpoUs,  Snlj,  1876.  (34.) 

£4.    CoTTDBConx.    L.    Baren.*    {MounUd.)    Hlnne&poUs.Oct.,  ISTS.  (8C.> 

Not  common. 

PrtutOed  by  Jf.  Serrtek,  S»q. 
60.    Cjtnurns  crUtatns.    8w.    Blae  Jay.    Hlimeapolls,  July  30tb,   1B76. 

TYRunnDA. 

S6.    Tyiamras  caroUneiuU.    Bd.  King  Bird.*   MinneapoUa,  H^  Hth,  1B7S. 

(M.) 
fi7.    ContopopB  Tlrena.    Cab.    Wood  Pewee.*  Mtnneapollai  Aug.  lltb,  1876. 

■     (16.) 
K.    C.  TJrenB.    Cab.    Wood  Pewee.*    Mlnneapolfa,  Ang.  IGth,  1B7S.  (17.) 
M.    C.  rlrena.    Cab.    Wood  Fewee.f    UtnneapoUs,  Aug.  iStb,  1676.  (18.) 

60.  C.  Tirana.    Cab.    Wood  Fewee.    MlnaeapaUs,  July,  1876.    (10.) 

CtrftasuLaiDx. 

61.  Chordeiles  Tl^lnlBnUB.    Bon.    Night  Hawk.*    Minneapolis,  Ang.  leth, 

1876.    (44.) 

Ctpseud^. 

63.  Cotyle  pelaagto.    Bd.    Chimney  Swift.*    Hlnneapolls,  Jnly  10th,  1876. 

(48,) 

Alckdinid^s. 

68.    Cryle  alcyon.    Bole.    Belted  Klngftsher.    Hlnneapolla,  Aug.  1st,  1876. 
(48.) 

PlCID,£. 

64.  PlcDB  pnbeaceos.  L.  Downy  Woodpecker.*   Hlnnaapolla,  Jnly,  1876. 

(80.) 

66.    Picas  pobesceoB.  L.    Downy  Woodpecker.*    Mioneapolli,  Ang.  18th. 
1B76.    (81.) 

66.  Picas  pabeecens.  L.    Downy  Woodpecker.*    Mlnneapolla,  Aug.  SOtb, 

1876.    (78.) 

67.  Helanerpes  erythrocephalna.  8w.  Bed-headed  Woodpecker.  JolySBd, 

1876.     (68.) 

68.  Helanerpes  erythrocephalas.    Bw.   Bed-headed  Woodpecker.*   Hlnne- 

vpoUB,  Ang.  S8th.    (71.) 

69.  Colaptes  anratos.    Sw.    Oolden-wtnged  Woodpecker.    Hlnneapolla, 

''  April  SHh,  1876.    (88.) 
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70.    CoUptos  iimtna.    Sn.    Golden-winced  Woodpecker.*    Hlnneapolli, 
Aag.  28th,  1876.    (73.) 


71.    BoboTliglnlantu.   WUk.  QreAt-borned Owl.*  MlDn«apolls,Nov.,lB7B. 
<86.)    Fnm  OoUeetkm  of  C.  L.  Btrriek. 

73.  Faleo  epftrverloB.   X.    Spftnow  H&wk.  Mlnneiftolls,  Aug.  S,  187S.  (67.) 
78.    VaIco  aparrerin*.    L.    Bpirrow  Hawk.    MlnnekpollB,  A.iig.  18th,  1875. 

(88.) 

74.  Bnteo  boreallB.    VletlL    Bed-t&llM  Hawk.*    Jav.    HlnneapolU,  SjOj, 

1878.    (89.)    {JtoKiOtd.) 

CoLuicBn>.s. 

n.    EctoplBtes  mlgratorlnB.    Sw.    Wild  Pigeon.    UlnDeapolia,  Jnlr  11th, 

1878.     (68.) 
16.    Bctoplstes  mlgratorlna.     8.    Wild  Pigeon.    Hlnneapolls,  Jalf  11th, 
/  1878.    (69.) 

77.    BoDasanmbellOB.   Stephens.    Boilbd  Oronse.    Ulnneapolla,  Joly,  1876. 


78.  Aglalltls  vocldarns.    Caaa,    Kllldeer  Plover.t    HlnneapoUs,  Jaly  sad, 

1878.    (67.) 

S00LOPAOID.S. 

79.  Totanos   soUtarlo*.    Wilson.    Solitary  Tattler.*     Minneapolis,   Aog. 

17th,  1876.    (66.) 

80.  Totanna  solltarlas.    Wlls.   Solitary  Tattler.*    Ulnneapolla,  Ang.  ISth, 

18T6.    (66.) 

81.  Totanns  lolltarios.    Wlla.    Solitary  Tattler.    Minneapolis,  Ang.  30t1i, 

1876.     (7*.) 
S3.    Trlngoldea   macnlarlna.     Oray.     Spotted    Sandpiper.     Minneapolis, 

Aog.  4th,  1876.    (68.) 
88.    Trlngoldea  macolarins.    Oray.    Spotted  Sandpiper.*    Minneapolis,  Jnly 

14tb,  187S.     (S4.) 
44.    Actltnma  bartramlns.    Bon.    Upland  Plover.    Minneapolis,  Ang.  6th, 

1876.    (SS.) 
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B8.    BoUarns  mngltans.    ConeB.    Bittern.    Hlimeapolls,  18TS.    (49.) 

88.  Porasna  Carolina.    T.    Carolina  Ball-t    Minneapolis,  Aug.  20tb,  18T6. 

(TO.) 

T.ibthjb. 

87.    Sterna  caspla.    Fall.    Caspian  Tern.    Long  Laka,  Nov.,  1878.    (ST.) 

Bare. 

Collected  and  pitteiUed  is  Wai.  Secombe. 
8B.    HfdtoclieHdpn  larlftimils.    Coaes.  .  Black  Tem.    Uinneapolls,  Jnlj 

19tb,  1876.     (SO.) 

89.  HrdrocbelldoD  larifbrmis.    Conw.    Black  Tem,  youn^.    Minneapolis, 

Jnl;  lOtb,  1878.    (SI.) 

Axaucs. 

90.  Bncepbala  clangnla.    Wll§.    Oolden-Bye.  Oarrot.    MInneapollB,  Jan. 

1701, 18T7. 

Jost  BB  this  proof  is  going  to  press,  I  hare  the  pleasure  of  an- 
noxincing  that  I  had  the  good  fortune  to  secure  for  the  collection 
two  specimens  of  Le  contes  Sparrow,  cotumiculus  lecontei,  thus 
adding  this  to  the  very  few  localities  of  its  Occurrence.  A  more 
extended  notice  will  doubtless  be  given  hereafter. 
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XI. 

A  NEW  CYCLOPS. 


By  C.  L.  Herrkk. 


Cyclops  quadricomis  has  often  been  used  as  an  object  for  study 
by  those  desirous  of  becoming  familiar  with  the  process  of  develop- 
ment in  Crustacea.  For  this  it  is  eminently  fitted  Both  ou  account 
of  its  very  distinct  changes  and  its  abundance  in  every  pond  and 
pool. 


ng.  1. 

There  is  another  member  of  the  same  genus  which  has  not, 
apparently,  been  described,  and  I  have  therefore  provisionally 
named  it  C.  hmgicomis  &om  the  very  long  primary  antennee. 

The  appearance  of  an  ordinary  individual  {Fig.  1.)  is  not  very 
widely  different  from  the  ordinary  species.  But  the  first  glance 
of  the  female  with  the  spherical  sac  of  ova  under  the  abdomen 
makes  the  creature  seem  quite  distinct. 

The  general  appearance  and  its  movements  while  swimming 
briskly  about  cause  it  to  look  like  a  magnified  cladocera,  the  long 
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Spreading  antennse  increasing  the  Bimilarity.  The  glass  at  once 
diapela  th^  illusion  however. 

The  eggs  are  htrger  in  prbportion  than  those  of  quadricomis  and 
are  loosely  aggr^ated  heueath  the  ahdomen ,  The  cephalothorax 
is  veiy  large  and  carries  the  usual  complement  of  motory  appen- 
dages. The  first  antennae  are  long — ezeeoding  the  hody.  The 
second  pair  are  specialized  enough  to  be  called  antennee,  and  the 
claws  are,  according  to  my  observation,  small  though  they  were 
indistinctly  seen. 

The  abdomen  is  in  proportion  smaller  than  in  quadricomis,  and 
the  tail  similar  to  that  of  a  young  of  that  species.  Of  internal 
structure  little  was  made  out,  but  the  red  glands  are  aa  prominent 
as  in  the  other.  A  curious  case  of  malformation  of  antennee  is 
shown  in  the  figure.  The  color  is  transparent  white,  except  the 
tips  of  the  antenna  and  the  last  segments  of  the  abdomen. 

The  process  of  cephalization  is  well  illustrated  by  the  cyclops, 
though  not  aa  aptly  as  in  the  larger  crustaceans,  the  Sand  Fleas. 


A  recent  observation  of  a  number  of  diatoms  dipped  from  the 
hottom  of  the  deeper  portion  of  Like  Calhoun,  seems  to  prove  that 
one  species  is  clothed  with  cilia  throughout,  and  not  simply  at 
the  ends  as  usually  described.  While  watching  the  motions  of  a 
Navicula-libe  plant  propelling  itself  slowly  along  it  was  eeen  to  col- 
lide with  a  large  mass  of  vegetable  matter,  and  while  thus  brought 
to  a  stand-still  the  infinitesimal  particles  floating  near  it  were  seen 
to  traverse  its  whole  length,  the  diatom  and  particles  beyond 
reach  of  its  influence  remaining  motionless  iu  the  meantime. 
This  specimen  was  of  sufficient  length  to  preclude  the  possibility 
of  the  cilia  at  the  ends  having  any  influence  upon  the  particles. 

Other  CoUectiona. 

Besides  the  Moose  mentioned  in  the  report  of  last  year,  the  fol- 
lowing mounted  mammals  are  on  exhibition: 

AntOteapTtt  Americana.  Oid.  ProDghora  Antelope.  8  male  attd  S  ftmUe. 
Caster  Exp^dltloii  to  the  Black  Elite.    IS74. 
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Com*  CanadentU.    Ezl.    AmerlooKlk.    Caster  Expedition  to  the  BUck 
HUls.    1S74. 

Badger.    CnsUr  Espedltloii  to  the  Black  Hltla.    18T4. 

Urtui  horribilU.    Ord.    arizily  Bear,  female.    Caster  Expedition  to  the 
Black  Hills.    leTi. 

CoTvu*  t«ii<»tr«t.    Dong.    WUte-Talled  Deerj   I  male,  2  females.    Cns. 
Ex.  Blk.  HUls.    lftT4. 

Bangifer  Caribou.    And.  and  Bach.    Woodland  Garlboa  (nnmonnted.) 
Presented  Dec,  187S,  by  Nathan  Batler. 

SeiuTut  AuiJionfuj.    Fall.    Red  Squirrel.    Three  specimens. 

ZVimftu  ttriattu.    Bd.    Chlpmnnk. 

^^ermophtitti  trtdeetmUneatvt.    Mitch.    Striped  Gopher. 

Seiperomjfi  mtehtganmti:    Wag.    Michigan  Honse. 

Pnenon  lotoi.    Ston.    Common  Bacooon. 

Fana  catuMana.    Shaw.    Boll  Frog. 

AmilsKoma  tlffrtnum.    Bd,    (Immatore.)    Common  Salamander. 

futoente  radix.    Bd.  A  Qlr.    Garter  snake. 

Sk^ons  Mouthed. 
Fodavmbtti  podie^i.    Lawr.    Pled>l)lUed  Oret>e. 
Bouunu  mugUaat.    Bart.    Bittern. 
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Page  C,  line  4  trom  bottom,  for  "foseillforoDa"  read  rosBllUerooa. 

Page  IBS,  Hue  14,  Ibr  "  There'  read  This. 

Page  166,  line  13  ttoia  bottom,  Tor  "  nine"  read  eight. 

Page  158,  lice  S,  Air  "(gra;  hardpan  to  near  the  top  of  the  bluff)."  read 
(gray  hardpan)  to  near  the  top  of  the  blnff 

Page  I7B,  strike  oat  "  Thie  fkll  Is  forty  or  fifty  feet  high,  divided  la  the 
middle  by  a  rocky  Island  of  pyramidal  form." 

Page  210,  line  10  from  bottom,  for  "  left  branch"  read  left  bank. 

Page  SSO,  strike  out  '■  X." 

Page  888,  strike  ont "  II." 

On  the  map  of  the  vicinity  of  the  Palls  of  Bt.  Anthony,  under  ■'  .Siplana- 
Msn,"  last  line,  strike  out "  Gray." 
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